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PREFACE. 

The  leading  objects  in  the  preparation  of  the  following  work, 
have  been: — 

First , to  aid  the  teacher,  who  may  not  at  all  times  have  leisure, 
in  the  midst  of  his  labors  in  the  school-room,  to  furnish  the  pupil  at 
once  with  the  aid  which  he  requires.  For  this  purpose,  the  work 
contains  full  solutions  to  all  the  questions  in  Third  Book,  as  far  as 
Compound  Nurnbers;  after  that,  the  method  of  working  each  exam- 
ple is  indicated  by  arithmetical  signs,  so  that  any  one  acquainted 
with  the  elementary  rules,  can  readily  perform  the  required  oper- 
ations. 

Second , to  assist  young  teachers.  For  this  purpose,  besides 
what  has  been  already  named,  the  work  contains  solutions  to  all 
the  difficult  questions  in  the  author’s  Mental  Arithmetic,  (Second 
Book);  remarks  designed  to  illustrate  more  fully  the  nature  and 
principles  of  several  parts  of  arithmetic ; with  suggestions  on  the 
best  methods  of  instruction. 

It  has  been  a complaint  with  some  respectable  teachers,  that 
answers  are  given  to  the  examples  in  the  Third  Book.  When  the 
pupil  is  required  to  explain,  at  the  blackboard,  the  method  of 
working  out  an  example,  it  is  desirable  that  he  should  rely  on  the 
correctness * of  his  own  reasoning , and,  if  he  understands  the  method  of 
obtaining  the  true  result,  it  is  of  little  moment  whether  he  has 
seen  the  answer  or  not. 

The  experience  of  many  eminent  teachers  is,  that  the  use  of 
a book  without  answers  has  an  immoral  effect  on  the  pupils.* 
A superior  pupil  will  obtain  the  answers  correctly,  while  other 
members  of  the  class  will  procure  them  privately,  either  from 
him  or  others,  who  have  previously  worked  them. 

It  is  the  author’s  firm  conviction,  founded  on  an  experience  of 
many  years,  that  the  only  proper  test  of  a learner’s  knowledge 
is,  to  place  him  at  the  blackboard,  to  solve  and  explain  the  ques- 
tions; and,  with  this  test,  it  appears  to  him  that  the  objection  to 
furnishing  answers  to  the  questions  in  the  book  is  removed. 

* A celebrated  Boston  teacher  once  said,  that  an  Arithmetic  without  answers, 
tended  to  make  the  pupils  both  rogues  and  liars. 
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T)  AY’S  HIGHER  ARITHMETIC,  embracing  the 
principles  of  the  science,  analyzed  and  applied; 
designed  for  advanced  students  and  business  men. 
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of  instruction. 

Its  rapid  introduction  into  schools  of  the  highest  order,  and 
the  continued  preference  given  to  it,  over  other  admired  and 
popular  Arithmetics,  may  be  regarded  as  evidence  of  decidedly 
superior  excellence. 

Observe. — That  it  is  especially  adapted  to  those  desiring 
enlarged  intelligence  ■with  reference  to  Mercantile,  Mechanical 
and  Agricultural  pursuits. 


Just  Published. — A Key  to  Ray’s  Higher  Arithmetic, 
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©* 


■© 


KEY 

TO 

RAY’S  ARITHMETIC, 

THIRD  BOOK. 


SUGGESTIONS  ON  TEACHING  WRITTEN  ARITHMETIC. 

In  teaching  •written,  or,  as  it  is  frequently  termed,  practical 
arithmetic,  the  first  step  is  to  make  the  learner  well  acquainted 
with  numeration  and  notation.  After  this,  pupils  should  be  fre- 
quently exercised  in  reading  and  writing  numbers. 

Similar  remarks  apply  to  the  numeration  and  notation  of  deci- 
mals ; when  these  haveffieen  properly  studied,  the  subject  of  deci- 
mal fractions  presents  few  difficulties  to  the  student. 

It  is  scarcely  necessary  to  mention  that  every  pupil  should  be 
able  to  perform  Addition,  Subtraction,  Multiplication,  and  Divi- 
sion, with  ease  and  correctness , before  proceeding  further.  In  order 
to  do  this,  it  is  frequently  necessary  to  review  these  subjects  more 
than  once,  and  to  require  the  pupil  to  solve  examples  additional 
to  those  contained  in  the  text-book.  The  instructor  and  pupil 
should  both  feel  that  no  time  is  lost  in  dwelling  upon  and  review- 
ing the  elementary  rules,  until  the  pupil  is  thoroughly  master  of 
them;  it . is  the  most  certain  means  of  insuring  his  future  rapid 
and  successful  progress. 

In  explaining  the  nature  and  operation  of  many  of  the  rules, 
the  instructor  will  find  it  of  great  advantage  to  illustrate  the  sub- 
ject by  simple  mental  exercises.  Every  competent  teacher  can 
generally  frame  such  as  are  suitable,  and  present  them  orally  to 
the  class.  In  this  way,  they  make  a more  decided  impression  on 
the  pupils,  than  when  presented  in  the  text-book. 

Mental  exercises,  suitable  for  the  illustration  of  those  subjects, 
when  they  can  be  used  with  advantage,  will  be  found  in  a 
succeeding  part  of  this  volume,  under  their  appropriate  heads, 

J and  preceding  the  examples  for  exercise  at  the  black-board. 
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When  practicable,  the  pupils  should  be  arranged  in  classes,  due 
regard  being  had  to  their  ages,  acquirements,  etc.  After  this,  the 
proceeding  in  the  best  schools,  is  somewhat  as  follows : 

A certain  number  of  examples  is  arranged  for  a lesson  ; it  will, 
also,  frequently  be  necessary  that  a part,  or  even  the  whole,  of  the 
lesson  shall  consist  of  the  illustration  of  principles,  or  the  memor- 
izing of  definitions  or  rules.  When  the  class  meets  for  recitation, 
each  pupil  passes  his  slate  into  the  hands  of  the  pupil  next  above 
him,  except  the  pupil  at  the*head,  who  passes  his  to  the  foot  scholar. 
The  teacher  then  reads  the  answer  to  the  first  question,  while  each 
pupil  examines  the  slate  he  holds,  to  see  if  the  answer  is  correct 
and  properly  obtained. 

In  addition  to  rea’ding  the  answer,  the  teacher,  in  many  cases, 
such,  for  example,  as  proportion,  should  state  the  general  method 
of  working  the  question.  The  pupils  mark  the  answers  that  are 
wrong,  or  obtained  improperly.  In  the  same  manner,  each  ques- 
tion is  examined  and  marked.  Instead  of  the  teacher  reading  the 
answers,  the  pupils  in  succession  may  read  them. 

When  there  is  a black-board  (and  there  should  be  at  least  one 
in  every  school-room,  4 or  5 feet  wide,  and  as  long  as  the  room 
will  permit),  each  pupil  should  be  required  to  work  out  one  or  more 
of  the  examples,  and  give  the  reasons  for  the  method  of  perform- 
ing the  operation.  The  time  required  to  examine  the  questions  is 
generally  short,  while  the  habit  of  closely  scrutinizing  each  other’s 
work,  improves  the  perceptive  faculties  of  the  pupils. 

The  instructor  will  find  the  suggestion  contained  in  the  Note, 
Article  138,  with  reference  to  the  examples  having  a star,  *,  wor- 
thy of  particular  attention. 

In  order  to  teach  either  intellectual  or  practical  arithmetic  well,  the 
instructor  must  be  familiar  with  the  subject,  so  as  to  be  able  to  explain, 
promptly  and  clearly,  the  solution  of  every  question,  as  well  as  the  prin- 
ciples on  ivhich  each  rule  is  based.  He  should  have , also,  a strong  desire 
to  render  his  pupils  familiar  with  the  subject:  for,  it  may  be  stated  as 
an  acknowledged  truth  in  education,  that,  a teacher  who  is  indifferent  to 
the  advancement  of  his  pupils,  will  render  them  indifferent  likewise; 
and  that,  on  the  contrary , one  that  is  deeply  interested  in  the  student's 
progress,  will  rarely  fail  to  enkindle  the  same  spirit. 
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OP  SYMBOLS. 

1.  The  sign  = is  called  the  sign  of  equality  ; it  denotes  that 
' quantities  between  which  it  is  placed  are  equal.  Thus,  $1  = 
100  cents ; read,  one  dollar  equals  one  hundred  cents. 

| 2.  The  sign  + is  called  plus;  it  denotes  that  numbers 

between  which  it  is  placed  are  to  be  added  together.  Thus, 
4+3=7 ; read,  four  plus  three  equals  seven. 

3.  The  sign  — is  called  minus;  it  denotes  that  the  number 
placed  at  the  right  of  it  is  to  be  taken  from  the  number  on  the 
left.  Thus,  5 — 3=2 ; read,  five  minus  three  equals  two.  . 

4.  The  sign  X is  called  the  sign  of  multiplication;  it  de- 
notes that  the  two  quantities  between  which  it  is  placed  are 
to  be  multiplied  together.  Thus,  4X3=12 ; read,  four  times 
three  equals  twelve. 

5.  The  sign  -j-  is  called  the  sign  of  division;  it  denotes 
that  the  number  on  the  left  of  it  is  to  be  divided  by  that  on 
the  right.  Thus,  12-— 3=4 ; read,  twelve  divided  by  three  is 
equal  to  four. 

Division  is  also  denoted  thus,  *g2,  or  3)12;  either  of  which 
indicates  that  twelve  is  to  be  divided  by  three. 

6.  The  parenthesis,  ( ).  when  it  incloses  several  numbers, 
indicates  that  these  are  to  be  regarded  as  one  single  number. 
Thus,  (5  + 3)X4=32;  read,  five  plus  three  multiplied  by  four 
is  equal  to  thirty-two. 

If  the  parenthesis  were  wanting,  the  expression  would  stand 
thus,  5 + 3X4=17  ; this  indicates  that  five  is  to  be  added  to 
the  product  of  three  multiplied  by  four,  and  that  the  sum  is 
seventeen. 

7.  A number  placed  over  another  number,  a little  to  the 
right,  is  called  an  exponent.  Thus,  2 and  3 are  called  the  ex- 
ponents, in  the  expressions,  42,  52,  etc.,  43,  53,  etc. 

The  exponent  of  a quantity  denotes  that  the  quantity  is  to 
be  used  as  a factor  as  many  times  as  there  are  units  in  the 
exponent.  Thus,  42=4X4,  23=2X2X2,  etc. 

The  exponent  2 denotes  the  second  power,  or  square  of  the 
number  over  which  it  is  placed.  The  exponent  3 denotes  the 
©— — — © 
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third  power,  or  cube.  Thus,  3a  = 3X3  = 9 = the  square  of 
three;  and  31 * 3=2X2X2=8=the  cube  of  two. 

8.  The  sign  -j/  denotes  that  the  square  or  second  root  of 
the  number  before  which  it  is  placed,  is  to  be  extracted. 
Thus,  -|X16=4 ; read,  the  square  root  of  sixteen  is  equal  to 
four. 

In  a similar  manner  the  sign  \J  denotes  that  the  cube  or 
third  root  of  the  quantity  before  which  it  is  placed  is  to  be 
extracted.  Thus,  j^/27=3;  this  is  read,  the  cube  root  of 
twenty-seven  is  equal  to  three. 


NUMERATION. 

Suggestions  to  Teachers. — Be  careful  to  impress  the  mind 
of  the  pupil  with  a clear  idea  of  a unit.  Show  him  that  numbers 
are  formed  by  the  successive  addition  of  units.  Explain  the  dis- 
tinction between  units  of  different  orders ; this  may  be  done  con- 
veniently by  a reference  to  the  coins  of  the  United  States,  stiff 
pieces  of  paper  being  used  to  represent  units  of  the  first  order; 
those  of  the  second  order  will  be  represented  by  cents ; those  of 
the  third,  by  dimes;  and  those  of  the  fourth,  by  dollars.  Make 
the  pupils  well  acquainted  with  reading  numbers  under  one  thou- 
sand before  proceeding  higher.  Until  the  pupil  is  familiar  with 
the  subject,  require  him  to  point  the  numbers  into  periods  of 
three  places  each,  before  attempting  to  read  them.  Let  the  pupil 
be  made  well  acquainted  with  the  method  of  writing  numbers 
under  1000;  then,  by  the  use  of  points,  he  may  soon  be  taught 
to  write  any  number  with  ease  and  accuracy. 

TO  TEACHERS. — Where  the  word  “Article”  occurs  in  this 
volume,  it  has  reference  to  the  corresponding  “ Art.”  in  “Ray’s 
Third  Book.” 

The  examples  in  the  Key  are  numbered,  and  refer  to  the  cor- 
responding number  of  example,  under  the  same  article,  in  the 
Arithmetic. 

Article  13. 


1,  Five.  2,  Sixty-three. 

3,  Ninety.  4,  One  hundred. 

5,  One  hundred  and  four. 


6,  One  hundred  and  forty- 
seven. 

7,  Two  hundred  and  eight. 


NUMERATION. 


8,  Two  hundred  and  eighty. 

9,  Four  hundred  and  three. 

10,  Seven  hundred  and  twen- 
ty-nine. 

11,  Seven  hundred  and  ten. 

12,  Nine  hundred  and  one. 

13,  One  thousand. 

14,  One  thousand  and  five. 

15,  One  thousand  and  fifty. 

16,  One  thousand  and  eigh- 
ty-five. 

17,  One  thousand  one  hun- 
dred. 

18,  One  thousand  one  hun- 
dred and  eight. 

19,  Three  thousand  and  three. 

20,  Four  thousand  and  fifty. 

21,  Three  thousand  and  for- 
ty-five. 

22,  Nine  thousand  si^  hun- 
dred and  ninety-nine. 

23,  Ten  thousand. 

24,  Twelve  thousand. 

25,  Thirteen  thousand  two 
hundred. 

26,  Fifty  thousand  and  four. 

27,  Sixty-two  thousand  and 
one. 

28,  Seventy  thousand  four 
hundred. 

29,  Eighty  thousand  and 
ninety. 

30,  Ninety-seven  thousand 
and  ten. 

31,  Forty  thousand  three 
hundred  and  five. 

32,  Seventy-six  thousand 
and  fifty-two. 

33,  Eighty-three  thousand 
nine  hundred  and  ninety-one. 

34,  Two  hundred  thousand. 

35,  Four  hundred  and  fifty- 
six  thousand. 

36,  Six  hundred  and  eighty- 
two  thousand  three  hundred. 
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37,  Seven  hundred  and  four 
thousand  two  hundred  and 
eight. 

38,  Eight  hundred  thousand 
one  hundred  and  forty-one. 

39,  Nine  hundred  thousand 
and  sixteen. 

40,  Six  hundred  and  one 
thousand  and  twenty. 

41,  Seven  hundred  thousand 
four  hundred. 

42,  Eight  hundred  thousand 
and  two. 

43,  Nine  hundred  and  ten 
thousand  one  hundred  and 
three. 

44,  Seven  hundred  thousand 
one  hundred. 

45,  Twenty  thousand  and 
twenty. 

46,  One  hundred  and  six 
thousand  three  hundred  and 
seven. 

47,  Four  hundred  thousand 
and  one. 

48,  Three  hundred  and  two 
thousand  four  hundred  and 
four. 

49,  Eight  hundred  thousand 
and  ten. 

50,  Seven  hundred  thousand 
and  ten. 

51,  One  million,  thirty  thou- 
sand seven  hundred  and  twen- 
ty-five. 

52,  Four  millions,  fifty  thou- 
sand six  hundred  and  seven. 

53,  Six  millions,  six  hun- 
dred and  one  thousand. 

54,  Seven  millions,  four  hun- 
dred and  six  thousand  and 
thirty-five. 

55,  Nine  millions,  seven  hun- 
dred and  twenty-five  thousand 
and  fourteen. 
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56,  Three  hundred  thousand 
three  hundred. 

57,  Nine  hundred  and  nine 
thousand  and  ninety. 

58,  Eight  millions,  six  hun- 
dred thousand  and  fifty. 

59,  Two  millions,  one  hun- 
dred and  two  thousand  one 
hundred  and  two. 

60,  Four  millions,  eighty 
thousand  four  hundred. 

61,  One  million  and  eleven. 

62,  Three  millions,  thirty- 
six  thousand. 

63,  Nine  millions,  one  thou- 
sand and  three. 

64,  Thirty-three  millions, 
seven  thousand  eight  hundred 
and  twenty. 

65,  Sixty-one  millions,  one 


hundred  and  eighty-nine  thou- 
sand six  hundred  and  two. 

66,  Ninety-nine  millions, 
ninety-nine  thousand  and  nine- 
ty-nine. 

67,  One  hundred  and  thirty 
millions,  six  hundred  and  sev- 
enty thousand  nine  hundred 
and  twenty-one. 

68,  Six  billions,  nine  hun- 
dred millions,  seven  hundred 
and  two  thousand  and  nine. 

69,  Twenty-three  billions, 
four  millions,  ninety  thousand 
nine  hundred  and  one. 

70,  Nine  hundred  and  forty- 
two  billions,  twenty-nine  mil- 
lions, three  hundred  and  seven 
thousand  and  twenty-nine. 


Article  14. 


1.  100.  One  hundred. 

2.  203.  Two  hundred  and 
three. 

3.  3020.  Three  thousand  and 
twenty. 

4.  50204.  Fifty  thousand  two 
hundred  and  four. 

5.  9000500.  Nine  million,  five 
hundred. 

6.  70050.  Seventy  thousand 
and  fifty. 

7.  600004000.  Six  hundred 
million,  and  four  thousand. 

8.  20050200.  Twenty  mil- 
lions, fifty  thousand  two 
hundred. 


5 in  the  first  order  is  five, 
or  five  units.  4 in  the  sec- 
ond order  is  forty.  3 in  the 
sixth  order  is  three  hun- 
dred thousand.  8 in  the 
third  order  is  eight  hun- 
dred. 7 in  the  fourth  or- 
der is  seven  thousand.  9 
in  the  seventh  order  is  nine 
millions.  4 in  the  fifth  or- 
der is  forty  thousand.  2 in 
the  eighth  order  is  twenty 
millions.  8 in  the  6th  order 
is  eight  hundred  thousand. 
4 in  the  9th  order  is  four 
hundi’ed  millions^  5 in  the 
10th  order  is  five  billions. 
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NOTATION. 


Article  15. 


1. 

4 

13. 

65 

25. 

222 

37. 

503 

49. 

45083026 

2. 

16 

14. 

97 

26. 

999 

38. 

827 

50. 

870743579 

3. 

18 

15. 

87 

27. 

807 

39. 

1000 

51. 

2804 

4. 

20 

16. 

104 

28.. 

870 

40. 

1020 

52. 

4029 

5. 

24 

17. 

120 

29. 

901 

41. 

25006 

53. 

6006 

6. 

28 

18. 

130 

30. 

606 

42. 

345 

54. 

22765 

7. 

30 

19. 

175 

31. 

309 

43. 

760 

55. 

80201 

8. 

32 

20. 

203 

32. 

190 

44. 

3406 

56. 

90001 

9. 

37 

21. 

340 

33. 

202 

45. 

42030 

57. 

30030 

10. 

41 

22. 

435 

34. 

101 

46. 

30000 

58. 

410205 

11. 

46 

23. 

502 

35. 

21 

47. 

163000 

59. 

800669 

12. 

59 

24. 

625 

36. 

300 

48. 

341563 

60. 

900001 

61. 

500050 

64. 

100010001 

67. 

700010001 

62. 

100010 

65. 

91007060 

68. 

1001000040 

63. 

909090000 

66. 

70000004 

69. 

40000200005 

70.  726050001243. 


ADDITION. 

Suggestions  to  Teachers. — Simple  Addition  is  the  method  of 
adding  numbers  of  the  same  name  or  kind  into  one  sum.  We 
can  not  add  numbers  of  different  kinds  together.  If  a reason  is 
asked  for  this,  the  reply  is,  that  it  is  self-evident ; thus,  2 apples 
and  3 apples  added,  make  five  apples ; but  we  can  not  add  2 
apples  and  3 pears  together;  the  sum  would  be  neither  5 apples 
nor  5 pears.  If  it  is  asked  why  we  write  units  under  units, 
tens  under  tens,  etc.,  the  answer  is,  since  we  can  only  add  num- 
bers of  the  same  name  together,  we  write  those  of  the  same  de- 
nomination under  each  other,  merely  for  the  sake  of  convenience 
in  performing  the  work.  We  carry  one  for  every  ten,  because 
ten  units  in  any  place  make  a unit  of  the  next  higher  place  or 
order.  If  the  base  of  our  scale  of  Notation  had  been  twelve, 
instead  of  ten,  we  should  have  carried  one  for  every  twelve. 
After  the  pupil  has  become  acquainted  with  Compound  Addition, 
he  will  better  understand  the  reason  for  carrying  in  Simple  Ad- 
dition. Clerks,  who  add  long  columns  of  figures  with  great 
rapidity,  never  call  the  names  of  the  figures  in  adding;  thev 
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look  at  each  figure  as  they  proceed,  and  either  mentally  or  orally 
name  the  sum  which  it  makes  in  connection  with  those  that  pre- 
cede it.  In  this  manner  the  addition  is  performed  in  about  half 
the  time  that  it  could  have  been,  if  each  figure  had  been  named 
aloud. 


Article  20. 


(Ex.  3)  sheep.  (Ex.  4)  dollars.  (Ex.  5)  4321  (Ex.  6)  50230 


43 
21 
14 

Ans.  78 


210 

142 

35 


1254 

3120 


Ans.  8695 


3105 

423 


Ans.  53758 


Ans.  387 

Article  22. 


(Ex.  11)  Ans.  21023.  (Ex.  12)  Ans.  27910. 

(Ex.  13)  Ans.  89569.  (Ex.  14)  Ans.  2499593. 
(Ex.  15)  Ans.  24194086. 


(Ex.  16)  23  (E: 

x.  17)  45 

(Ex.  18) 

51 

(Ex.  19)  263 

41 

19 

48 

104 

74 

32 

76 

321 

83 

74 

85 

155 

16 

55 

4 

— 

— 

— 

Ans.  843 

Ans.  237 

Ans.  225 

Ans.  264 

(Ex.  20)  94753 

(Ex.  21 

) Jan.  31 

(Ex.  22)  June  30 

2847 

Feb.  28 

July  31 

93688 

March  31 

Aug.  31 

9386 

April  30 

Sept.  30 

258 

May  31 

Oct.  31 

3456 

— 

— 

Ans.  151 

Ans.  153 

Ans.  204388 

(23) 

(24)  yds. 

(25)  dollars. 

First  five,  151 

50 

245 

Next  five,  153 

65 

325 

November,  30 

42 

187 

December,  31 

89 

96 

Ans.  365 

Ans.  246 

Ans.  853 

©— — — 9 
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(Ex.  26) 

1732 

(27)  1656 

67 

1164 

— 

180 

Ans.  1799 

1004 

Ans.  4004 

(28) 

(29) 

sheep. 

lambs. 

barrels. 

dollars. 

65 

43 

30 

285 

187 

105 

18 

144 

370 

243 

23 

235 

416 

95 

34 

408 

Ans.  1038 

486 

Ans.  105 

1072 

(30)  287 

(31)  337 

596 

49 

841 

431 

— 

607 

fourth,  1724 

146 

Ans.  3448 

• 

Ans.  1570 

(32)  3005 

(33) 

275432 

(34)  880000889 

42627 

402030 

2002002 

105 

300005 

77436000 

307004 

872026 

206005207 

800791 

4002347 

49003 

320600 

990019919 

Ans. 

5851840 

Ans.  1474132 

Ans.  2155513020 

SUBTRACTION. 

Suggestions  to  Teachers. — For  the  same  reasons  as  those  al- 
ready given  with  reference  to  simple  addition,  we  can  only  find 
the  difference  between  numbers  of  the  same  kind.  The  order  of 
writing  units  under  units,  is  adopted  for  convenience.  It  brings 
the  individual  figures,  between  which  the  subtractions  are  to  take 
place,  in  the  most  convenient  position  with  reference  to  each 
other.  It  is  a matter  of  indifference  which  of  the  numbers  is 
placed  uppermost.  The  method  of  placing  the  number  to  be  sub- 
tracted under  that  from  which  it  is  to  be  taken,  is  generally 
supposed  to  be  the  more  convenient. 

© : © 


■© 


14  KEY  TO  RAY’S  THIRD  BOOK. 

Article  25. 

(2)  sheep. 
245 
123 

Ans.  122 

(3)  dolls. 
875 
751 

Ans.  124 

(4)  734 
531 

Ans.  203 

(5)  8752 
3421 

(6)  529 
8 

(7)  79484 
25163 

Ans.  5331 

Ans.  521 

A?is.  54321 

Article  27. 

(12)  4444444 
1234567 

(13)  91516171 
15161718 

(14)  63046571 
34992884 

Ans.  3209877 

Ans.  76354453 

Ans.  28053687 

(15)  153425178 
53845248 

(16) 

100000000 
10001001  ' 

Ans.  99579930 

Arts. 

, 89998999 

(17)  cents.  (13)  dollars.  (19) 

63  137 

17  65 

feet. 

75 

37 

(20)  years. 
1837 
1492 

Ans  46  Ans. 

72  Ans. 

38 

Ans.  345 

(21)  dollars. 
1840 
475 

(22)  dollars. 
10104 
7426 

Ans.  1365 

Ans.  2678 

(23)  dollars. 
100000 
11 

Ans.  99989 

(24)  20010 
19019 

Ans.  991 

(25)  912010 
50082 

(26)  4000000 
4004 

(27)  2020930 
1009006 

Ans.  861928 

Ans.  3995996 

Ans.  1011924 

©• 
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MULTIPLICATION. 

Suggestions  to  Teachers. — It  is  important  that  the  pupil 
should  understand  the  nature  of  multiplication,  namely,  that  it 
is  a short  method  of  performing  addition,  when  the  numbers  to 
be  added  together  are  all  equal  to  -each  other. 

The  multiplier  shows  how  many  times  the  multiplicand  is  to  be 
repeated,  hence  it  is  always  an  abstract  number.  The  multipli- 
cand, however,  may  be  either  an  abstract  or  a concrete  number; 
thus,  the  abstract  number  5,  repeated  three  times,  makes  15; 
and  the  concrete  number,  6 apples,  repeated  three  times,  makes 
15  apples.  It  is  obvious  from  this,  that  the  product  is  always 
of  the  same  name  as  the  multiplicand. 

Some,  who  have  only  examined  the  subject  superficially,  sup- 
pose that  two  concrete  numbers  may  be  multiplied  together,  as 
in  the  following  question : What  will  3 yards  of  cloth  cost,  at  5 
dollars  a yard?  The  answer,  it  is  obvious,  is  15  dollars.  Now, 
it  is  asserted,  that  in  this^  case  we  multiply  5 dollars  by  3 yards, 
and  that  the  product  is  15  dollars.  This  view  arises  from  an 
ignorance  of  analysis  and  the  elementary  principles  of  numbers. 
The  correct  solution  is  as  follows : The  price  of  1 yard  is  5 dol- 
lars^ and  3 yards  being  three  times  as  much  as  1 yard,  the  price  will 
be  three  times  as  much,  that  is,  15  dollars.  (See  Ray’s  Arithmetic, 
Second  Book,  page  37.) 


Article  31. 

(12)  49 
3 

(13)  57  (14)  128 

4 5 

(15)  367 
6 

Ans.  147 

Ans.  228  Ans.  640 

Ans.  2202 

(16)  1427 
7 

(17)  19645 
8 

(18)  44386 
9 

Ans.  9989 

Ans.  157160 

Ans.  399474 

(19)  708324 
7 

(20)  964578 
9 

(21)  96432 
10 

Ans.  4958268 

Ans.  8681202 

Ans.  964320 

® © 
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(22)  46782 

(23)  86458 

(24)  680323 

11 

12 

11 

Ans.  514602 

Ans.  1037496 

Ans.  7483553 

Article  32. 

(25)  1236839 

(29)  235 

(30)  346 

12 

13 

19 

Ans.  14842068 

705 

3114 

235 

346 

Ans.  3055 

Ans.  6574 

(31)  425 

(32)  518 

(33)  279 

29 

34 

37 

3825 

2072 

1953 

850 

1554 

837 

Ans.  12325 

Ans.  17612 

Ans.  10323 

(34)  869 

(35)  294 

(36)  429 

49 

57 

62 

7821 

2058 

858 

3476 

1470 

2574 

Ans.  42581 

Ans.  16758 

Ans.  26598 

(37)  485 

(38)  624 

(39)  976 

76 

85 

97 

2910 

3120 

6832 

3395 

4992 

8784 

Ans.  36860 

Ans.  53040 

Ans.  94672 

(40)  342 

(41)  376 

(42)  476 

364 

526 

536 

1368 

2256 

2856 

2052 

752 

1428 

1026 

1880 

2380 

Ans.  124488 

Ans.  197776 

Ans.  255136 

MULTIPLICATION  OF  SIMPLE 

NUMBERS.  17 

(43)  2187 

(44)  3489 

(45)  1646 

215 

276 

365 

10935 

20934 

8230 

2187 

24423 

9876 

4374 

6978 

4938 

Ans.  470205 

Ans.  962964 

Ans.  600790 

(46)  8432 

(47)  6874 

(48)  2873 

635 

829 

1823 

42160 

61866 

8619 

25296 

13748 

5746 

50592 

Am.  5354320 

54992 

Ans.  5698546 

22984 

2873 

Ans.  5237479 

(49)  4786 

(50)  87603 

(51)  83457 

3497 

9865 

6835 

33502 

438015 

417285 

43074 

525618 

250371 

19144 

700824 

667656 

14358 

788427 

500742 

Ans.  16736642 

Ans.  864203595 

Ans.  570428595 

(52)  31624 

(53)  126 

(54)  823 

7138 

6 

12 

252992 

94872 

31624 

221368 

Ans.  756  dollars. 

Ans.  9876  dollars. 

Ans.  225732112 

(55)  675 

(56)  496 

(57)  152 

13 

24 

28 

■ ■ 
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2025 

1984 

1216 

675 

992 

304 

Ans.  8775  cents. 

Ans.  11904  cents. 

Ans.  4256  miles. 

Key . — 2 
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(58)  1760 
209 


15840 

E520 


Ans.  367840  yards. 


(59)  365 
24 

1460 

730 


8760  hoars. 
8 


Ans.  70080  miles. 


(60)  1130 
109 


10170 

1130 


Ans.  123170  feet. 


(61)  2029 
1007 


14203 

2029 


Ans.  2043203 


(62)  80401 
60007 


562807 

482406 

Ans.  4824622807 
Article  33. 


(63)  101032 
20001 


124 

(2) 

124 

(3)  2395 
8 

6 

8 

19160 

744 

or  992 

7 

4 

3 

Ans.  134120 

Ans.  2976 

2976 

101032 

202064 

Ans.  2020741032 


(4)  2873 
9 

25857 

6 

Ans.  155142 


(5)  1673 
9 


15057 

7 


Ans.  105399 


(6)  2874 
9 


25866 

8 


Ans.  206928 

Article  34. 


(7)  8074 
12 


96888 

9 


Ans.  871992 


(1)  245 
100 


(2)  138 

1000 


(3)  428 

10000 


(4)  872 

100000 


Ans.  24500  Ans.  138000  Ans.  4280000  Ans.  87200000 
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Article  35. 


(1)  2350 
60 


(2)  80300 
450 


(3)  10240 
3200 


(4)  9600 
2400 


Ans.  141000 


4015 

3212 


2048 

3072 


384 

192 


Ans.  36135000  Ans.  32768000  Ans.  23040000 


(5)  18001 

26000 

108006 

36002 

Ans.  468026000 

(8)  80600 
7002 


(6)  8602 
1030 


(7)  3007 
9100 


25806 

8602 


3007 

27063 


Ans.  8860060 

(9)  70302 
80300 


Ans.  27363700 

(10)  904000 
10200 


1612 

5642 

Ans.  564361200 


210906 

562416 


1808 

904 


Ans.  5645250600  Ans.  9220800000 


DIVISION. 


Suggestions  to  Teachers.  — Since  division  is  only  a short 
method  of  performing  many  subtractions,  when  the  numbers  to 
be  subtracted  are  all  equal  to  each  other;  and  since  we  can  only 
find  the  difference  between  numbers  of  the  same  kind,  it  is  obvi- 
ous that  the  divisor  and  dividend  are  always  of  the  same  name. 
Thus,  if  the  dividend  is  dollars,  the  divisor  must  be  dollars;  if 
the  dividend  is  an  abstract  number,  the  divisor  must  be  the  same. 

Since  the  quotient  shows  how  many  times  the  same  number  has 
been  subtracted,  or,  which  is  the  same  thing,  how  many  times  the 
divisor  is  contained  in  the  dividend,  it  is  always  an  abstract 
number.  In  the  question,  How  many  yards  of  ribbon  at  2 cents 
a yard,  can  be  bought  for  6 cents  ? the  answer  is  evidently  3 
yards.  It  is  not,  however,  to  be  inferred  from  this,  that  the  quo- 
tient of  6 cents,  divided  by  2 cents,  is  3 yards.  The  analysis 
of  the  question  is,  Since  2 cents  buys  1 yard,  and  6 cents  is  3 


®— -€> 

20  KEY  TO  RAY’S  THIRD  BOOK. 


times  2 cents,  therefore  6 cents  will  buy  three  times  as  many 
yards  as  2 cents,  that  is,  3 yards.  (See  Division,  in  Ray’s  Arith- 
metic, Second  Book,  page  43.) 

Since  we  commence  on  the  right  in  Addition,  Subtraction,  and 
Multiplication,  it  may  be  asked,  why  do  we  commence  on  the  left 
in  Division?  The  reason  is,  that  remainders  are  often  left  in  the 
higher  orders,  which  must  necessarily  be  carried  to  thb  lower 


orders. 

Article  42. 

(4)  3)60  (5) 

2)400  (6)  3)6000 

(7)  4)80000 

Ans.  20  Ans.  200  Ans.  2000 

Ans.  20000 

Article  43. 

(2)  3)693 

(3)  4)848 

(4)  2)4682 

Ans.  231 

Ans.  212 

Ans.  2341 

(5)  4)8408 

(6)  3)36936 

(7)  2)88468 

Ans.  2102 

Ans.  12312 

Ans.  44234 

Article  44. 

. (4)  3)462 

(5)  5)1170 

(6)  4)948 

Ans.  154 

Ans.  234 

Ans.  237 

Article  45. 

(12)  2)8652 

(13)  3)406235 

(14)  4)675043 

Ans.  4326 

Ans.  135411| 

Ans.  168760| 

(15)  5)984275 

(16)  6)258703 

(17)  6)523408 

Ans.  196855 

Ans.  43117g 

Ans.  87234|f 

(18)  7)8643275 

(19)  8)6032520 

(20)  9)9032706 

Ans.  1234753  f 

Ans.  754065 

Ans.  1003634 

(21)  10)1830024 

(22)  11)603251  i 

(23)  12)41674008 

Ans.  183002-j% 

Ans.  54841 

Ans.  3472834 

■0 
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(24)  3)894 

(25)  4)140 

(26)  4)812 

Ans.  298  oranges.  Ans.  35  cents. 

Ans.  203  barl. 

(27)  9)423 

(28)  12)540 

(29)  4)321276 

Ans.  $47 

Ans.  45  years. 

Ans.  80319  gals. 

(30)  8)1736 

(31)  7)734566 

(32)  11)495 

Ans.  217  barl.  Ans.  104938  weeks.  Ans.  45 

(33)  9)3582 

(34)  2)56 

(35)  2)3725 

Ans.  398 

Ans.  28 

Ans.  1862 2 

(36)  3)147 

(37)  4)500 

(38)  5)1945 

Ans.  49 

Ans.  125 

Ans.  389 

(39)  6)4476 

(40)  7)2513 

(41)  8)5992 

Ans.  746 

Ans.  359 

Ans.  749 

(42)  9)8793 

(43)  10)1090 

(44)  11)4125 

Ans.  977 

Ans.  109 

Ans.  375 

(45)  12)5556 

(46)  4)144 

(47)  5)195 

Ans.  463 

3)36  each  son’s  share.  3)39 

Ans.  12 

Ans.  13 

Article  46. 

(3) 

(5) 

(6) 

3)4056(312  Ans. 

14)11577(826j|  Ans. 

15)48690(3246  Ans. 

39 

112 

45 

15 

37 

36 

13 

28 

30 

26 

97 

69 

26 

84 

60 

13 

90 

90 

— 
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(7) 

23)1110960(48302^1  Quotient. 
92 

190 

184 

69 

• £L_ 

60 

46 

14 

(9) 

53)12412(234|§  Quotient. 
106 

181 

159 

222 

212 

10 

(11) 

64)47100(872 if  Quotient. 
432 

390 

378 

120 

108 

12 

(13) 

66)43956(666  Quotient. 

396 

435 

396 

396 

396 


(8) 

67)122878(1834  Quotient. 
67 

558 

536 

227 

201 

268 

268 


(10) 

72)146304(2032  Quotient. 
144 

230 

216 


144 

144 


(12) 

88)71104(808  Quotient. 
704 


704 

704 


(14) 

99)121900(1231fi  Quotient. 
99 

229 

198 

310 

297 

130 

99 

31 


1 
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(15) 

(16) 

112)25312(226  Quotient . 
224 

123)381600(3102 y5243  Quotient. 
369 

291 

126 

224 

123 

672 

300 

672 

246 

54 

(17) 

(18) 

204)105672)518  Quotient 
1020 

I234)600000(486T227A  Quotient. 
4936 

367 

10640 

204 

9872 

1632 

7680 

1632 

7404 

276 

(19) 

(20) 

4674)47263488(10112  QwL 
4674 

2034)26497935 (13027||||  Quot. 
2034 

5234 

6157 

4674 

6102 

5608 

5593 

4674 

4068 

9348 

15255 

9348 

14238 

1017 

(21) 

(22) 

9876)48905952(4952  Quotient  12345)4049160(328  Quotient. 
39504  37035 

94019 

34566 

88884 

24690 

51355 

98760 

49380 

98760 

19752 

19752 

-© 
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(23)  (24) 

973)5521 60000(567482^  Quotient.  15)3465(231  Ans. 

4865  30 


46 

45 

15 

15 


6566 

5838 

7280 

6811 

4690 

3892 


7980 

7784 

1960 

1946 

14 

(26)  19)1083(57  dollars. 


133 

133 


(28)  63)14868(236  hhd. 
126 

226 
■ 189 

378 

378 


(30)  365)37960($104 
365 


1460 

1460 


(25) 

26)364(14  days. 
26 

~104 

104 


(27) 

• 107)9523(89  bushels. 
856 

963 

963 

(29) 

365)25000(68  dollars  per  day. 
2190 


3100 

2920 

$180  rem. 


(31) 

1235)6571435(5321  Ans. 
6175 


3964 

3705 


2593 

2470 


1235 

1235 


9 
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(32) 

405)1247400(3080  Ans. 
1215 

(33) 

1006)10401000(10338  TV«fg  Quotient. 
1006 

3240 

3240 

3410 

3018 

0 

3920 

3018 

9020 

8048 

972 

Article  47. 

(3)  9)2583  (4)  4)6976 

(5)  4)2744 

(8)  6)6145 

7)287  8)1744 

7)686 

7)1024—1  rem. 

Ans.  41/  Ans.  218 

Ans.  98 

Ans.  146 — 2 
6X2+1=13  rem. 

(7)  11)19008 

(8)  8)7840 

12)1728 

8)980 

Ans.  144 

Ans.  122 — 4 
8X4=32  rem. 

(9)  8)14771 

(10)  9)10206 

9)1846—3 

9)1134 

Ans.  205 — 1 
8X1+3=11  rem. 

Ans.  126 

Article  48. 

(2)  1|0)268|2 

(3)  1|00)47|00  (4)  1J00)372|01 

Ans.  268f\j 

Ans.  47 

Ans.  372ygg 

(5)  (6)  (7)  (8) 

1|00)462|50  1|00)620|34  1|000)18|003  1}000)375|000 


Ans.  462T50Otf  Ans.  62OT304jj  Ans.  18Tg3gTy  Ans.  375 


'© 


© 
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Article  49. 


(3)  4|000)73|005 
Ans.  18fgg§ 

(5)  11|000)1078!000 
Ans.  98 


21|00)9072|37(4322fgo  Quot. 
84 

67 

63 

42 

42 


(4)  9|000)36|001 
Ans.  4gggg 

(6)  1 8 [0)401 6 1 7 (223 fgg  Quotient. 
36 

41 
36 

56 
54 

2 

64|00)3640|06(56||gg  Quot. 
320 

440 
384 

56 


(9)  25] 0000) 7654] 603 7(306 Quotient. 


154 

150 


4 

(10)  634]00)435637|54(687g7|9iVa  Quotient. 
3804 


5523 

5072 


4517 

4438 


79 
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Article  50. 


(1) 

7895)434225(55  Ans. 
39475 


39475 

39475 


(3) 

375)10741125(28643  Ans . 
750 

3241 

3000 


(2) 

327)106929(327  Ans. 
981 

882 

654 

2289 

2289 


(4) 

60352)63550656(1053  Ans. 
60352 


2411 

2250 


1612 

1500 

1125 

1125 


319865 

301760 


181056 

181056 


Article  56. 


(1) 

(2) 

96 

500 

243 

1st.  243 

1265 

120 

271 

61 

304 

772 

55 



— 

225 

— 



Ans.  229 

304 

2d.  

Ans.  493 

271 

79 

772 

225 

3d. 

(3) 

(4) 

157 

428 

9503 

57068 

264 

186 

586 

16967 

305 

4794 

97 

614 

1234  Ans.  40101 

123 

850 

946 

614 

Ans.  332 


16967 
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(5)  $123078 
8706 


131784 

5918 


$237  spent  in  Jan. 
301  spent  in  Feb. 

538 

5380 


538 

10  months  left. 
5380 


Ans.  $125866  $5918  spent. 

(6)  72 
4 

288  w. 

24 

1152 

576 

Ans.  6912  lights. 


yards. 

73 

9 

657 


m 

yards. 

88 

12 

1056 

657 

Ans . 1713 


(8)  days. 
365 
49 

3285 

1460 

17885 

99 

160965 

160965 

Ans.  1770615 


28  (11) 

3 

| 

25)1400(56  Ans. 
125 

150 
150 


(9)  39  vols. 
774 

156 

273 

273 


30186  pages. 
2 


60372  columns. 
67 


(10) 

86)31173(362f  g Ans. 
258 

537 

516 

213 

172 

41 


422604 

362232 

4044924  lines. 
10 


40449240  words. 

4044924  lines. 
47 


28314468 

16179696 


(12)  63  gallons. 
5 

15)315(21  Ans. 
30 

15 

15 


190111428  letters. 


■© 
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(13)  73900 

(14)  148  148 

70 

56  56 

214)73830(345  Ans. 

204  sum.  92 

642 

92  diff. 

963 

408 

856 

1836 

1070 

23)18768(816  Ans. 

1070 

184 

36 

23 

138 

138 

$ 

(15)  $ 

(16)  15)360(24=gallons  filled 

60 

15 

30  in  1 hour. 

8 

14 

— 

— 

— 

60 

480 

60 

60 

210 

15 

— 

— 

— 

2|0)36|0 

6)690 

210 

18=gallons  emptied  in 

115  Ans 

1 hour. 

24 

(17) 

18 

$30 

— 

70 

gallons  left  in  cistern 
per  hour. 

2100 

$6000 

2100 

6)360 

25)3900(156  acres. 

60  hours.  Ans. 

25  70  acres. 

140  226  acres  Ans. 

(18)  222 

125 

125 

150 

Ans.  347 

i 

150 

© 
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*> 

(19)  500 

(20)  45 

(21)  340 

(22)  27 

135 

15 

11 

98 

Ans.  365 

225 

9)351 

125  diff. 

45 

— 

246 

— 

39 

— 

675 

15 

Ans.  371 

65 

— 

— 

Ans.  24 

Ans.  740 

Article  61. a — Cancellation. 

EXll  _ 

=11  Ans. 

0 


4xir  , , 

f- 

(2) =4  Ans. 

w 1% 

(3)- 

15X^2  oa  j 

(6)  =30  Ans. 

4 

(7) 

37X103 

(8)  —111  Ans. 

0 

(10) 

3 

&*X4 


=12  Ans. 


36X0 

~X03' 


14X9  7X0X0X3 

(11) = =21  Ans. 

K J 6 0X$ 

Article  61.^ 


(1) 

42X25X18  X 2 X0X6X0X6 


21X15 


(2) 


0X0X0 
210X23 


=2X5X6=60  Ans. 


=2X23=46  Ans. 


14X15  2X0X3X0 

(3) = =6  Ans. 

' 7 35  0X0 
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(4) 

2lXllX6X26_tfX$XllXgX3X4$X2 
13x3x14  xT  hx$xix$x$ 
21X15X33X8X14X17 


=11X3=33 

Am. 


(5) 


20X34X22X27 

7X$X$X$XMX$X4X$X  *lX%Xlt 

S x$x*fix£xux$x$x$x$ 


=7x7=49 

Ans. 


(6) 

21X95X6  #X$X#X19X2X# 


35X9 


1ix$x$x$ 


=19X2=38  Ans. 


FEDERAL,  OR  U.  S.  MONEY. 

Article  67. — Numeration. 

(1)  Eighteen  dollars,  sixty-two  cents,  five  mills.  (2)  Twenty 
dollars,  thirty-two  cents,  four  mills.  (3)  Seventy-nine  dollars, 
five  cents.  (4)  Forty-six  dollars,  three  mills.  (5)  Seventy  dol- 
lars, one  cent,  five  mills.  (6)  One  hundred  dollars,  twenty-eight 
cents,  three  mills.  (7)  One  hundred  and  fifty  dollars  and  two 
mills.  (8)  One  hundred  dollars  and  three  mills.  (9)  Six  dollars 
and- twelve  cents.  (10)  Three  dollars  and  six  cents.  (11)  Four 
dollars  and  thirty-one  cents.  (12)  Five  dollars  and  forty-three 
cents.  (13)  Twenty-nine  dollars.  (14)  One  hundred  dollars 
and  three  cents.  (15)  Twenty  dollars  and  five  cents.  (16)  Forty 
dollars-  and  seven  mills. 

Article  68. — Notation. 

The  examples  in  the  Arithmetic  are  all  answered  there.  It  is 
recommended  to  the  teacher  to  exercise  the  pupils  with  addi- 
tional examples,  should  it  be  found  that  they  are  not  sufficiently 
acquainted  with  the  subject,  after  going  through  with  those  in 
the  book. 


■<3> 
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Article  71. — Reduction. 

Since  the  operations  in  this  section  consist  simply  in  adding 
ciphers  or  removing  them,  or  erasing  points  or  inserting  them 
between  the  different  denominations,  it  is  deemed  unnecessary  to 
occupy  space,  as  the  whole  solution,  when  presented  to  the  eye, 
would  consist  in  nothing  more  than  writing  down  the  question 
to  be  solved,  and  then  placing  the  answer  under  it. 


Article  72. — Addition. 


(2)  $ cts. 

(3)  $ cts.  m. 

(4)  $ cts. 

17.15 

18.04  1 

43.75 

23.43 

16.31  7 

29.18 

7.19 

100.50  3 

17.63 

8.37 

87.33  8 

268.95 

12.31 

718.07 

Ans.  $222.19  9 

Ans.  $68.45 

Ans.  $1077.58 

(5)  $ cts.  m. 

(6)  $ cts.  m. 

(7)  $ cts.  m. 

200.00  0 

504.06  3 

5.07  0 

43.87  5 

420.19  7 

30.20  3 

56.93  7 

105.50  0 

100.00  5 

8.50  0 

304.00  5 

60.02  0 

2.31  3 

888.45  5 

700.01  1 

1000.10  0 

Ans.  $311.62  5 

Ans.  $2222.22  0 

40.00  4 

64.58  7 

Ans.  $2000.00  0 


Article  73. — Subtraction. 


(2)  $ cts.  m. 
29.34  2 
17.26  5 


(3)  $ cts. 
46.28 
17.75 


(4)  $ cts. 
20.05 
5.50 


Ans.  $12.07  7 

(6)  $ cts.  m. 

10.00  0 

1 


Ans.  $9.99  9 


Ans.  $28.53 

(7)  $ cts.  m. 
50.00  0 
50  5 


Ans.  $14.55 

(8)  $ cts.  m. 

1000.00  0 
1.01  1 


(5)  $cts. 

3.00 
.03 

Ans.  $2.97 

(9)  $ cts.  m. 
1000.43  5 
900.68  7 


Ans.  $49.49  5 Ans.  $998.98  9 Ans. $99.74  8 


© 


■& 
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Article 

74. — Multiplication. 

(2)  $ cts.  (3)  $ cts.  m. 

(4)  $ cts.  m. 

(5)  $ cts. 

7.83 

12.09  3 

23.01  8 

35.14 

8 

9 

16 

53 

Ans.  $62.64  Ans.  $108.83  7 

138108 

10542 

23018 

17570 

Ans.  $368.28  8 Ans.  $1862.42 

(6)  $ cts. 

(7)  $ cts. 

(8)  cts.  m. 

(9)  $ cts. 

125.02 

‘ 40.04 

12  5 

3.28 

62 

102 

17 

38 

25004 

8008 

875 

2624 

75012 

4Q04 

125 

984 

Ans.  $7751.24  Ans. 

$4084.08 

Ans.  $2.12  5 

Ans.  $124.64 

(10)  $ cts.  (11)  $ cts. 

(12)  465 

Here,  instead  of 

1.06 

5.75 

7 

multiplying  7 

338 

38 

— 

cents  by  465, 

— 

— 

Ans.  32.55 

it  amounts  to 

848 

4600 

the  same  thing 

318 

318 

1725 

to  multiply  465 
by  7,  and  is  more 

Ans.  $218.50 

convenient. 

Ans.  $358.28 

(13)  cts. 

(14)  $ cts. 

(15)  $ cts. 

34 

5.67 

2.69 

89 

24 

169 

306 

2268 

2421 

272 

1134 

1614 

269 

Ans.  $30.26 

Ans. 

$136.08 

Ans.  $454.61 

Key.— 3 
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(18)  281 
4 


©- 


34 


© 


(16)  $cts. 
1.25 
691 

125 

1125 

750 


Ans.  $863.75 


(17)  73 
63 


219  1124  lb. 

438  65 


4599  gal.  5620 

55  6744 


22995  Ans.  $73,060 
22995 


Ans.  $2529.45 


(19)  35 
10 

350  yd. 
Ans.  $3.50 


(20)  312  (21) 

11  18 

3 

3432  hours.  — 

13  Bushels  54 


10296 

3432 


$ cts. 
1.25 
54 

500 

625 


Ans.  $446.16 


Ans.  $67.50 


(22)  $cts.  in. 
10.00  1 
150 


500050 

10001 


Ans.  1500.15  0 


(23)  17 

cts.  m. 

51 

14  7 

— 

867 

17 

— 

85 

1029 

- — ■ 

882 

867  lb. 

1176 

Ans.  $127.44  9 


Article  75.-— Division. 

(4)  (5)  cts.  yd.  (6)  bbl. 

8)280  25)300(12  Ans.  805)16100(20  Ans. 

25  1610 

Ans.  35  yd. 


50 

50 


0 


© 
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35 


(7)  75)1200(16  Am. 
75 

450 

450 


(8)  1125)234000(208  bu.  Ans. 
2250 


9000 

9000 


(9)  4)92.250  (10)  8)57.500 

Am.  $23,062+ 


(12)  cts.  m. 
755)328.425(.43  5 Am. 
3020 


2642 

2265 


(11)  $ cts. 
16)25.76(1.61  Am. 
Am.  $7,187+  16 

97 

96 

16 

16 

(13)  $cts.  m. 
313)800.000(2.55  5+  Am. 
626 

1740 

1565 


3775 

3775 


1750 

1565 


1850 

1565 


(14)  $ cts.  m.  $ cts.m.  (15)  $ cts.  m.  $ cts.  m. 

133)10000.00  0(75.18  7+Am.  154)2705.01  0(17.56  5 Am. 

931  154 


690 

665 

250 

133 

1170 

1064 

1060 

931 


1165 

1078 

870 

770 

1001 

924 

770 

770 


129 
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(16)  25 
15 

(17)  235 
a 

m.  m.  cts.m. 

125 

lb.  1880)122200(65=6  5 Ans. 

25 

11280 

. 

cts.  cts. 

lb.  375)6000(16  Ans. 

9400 

375 

9400 

2250 

2250 

Article  76. 

(1)  $ cts.  (2)  $ cts. 

(3)  $ cts. 

„ (4) 

47.50 

35.25 

18.38 

$ cts.  $ cts. 

38.45 

23.75 

81.62 

.75  5.00 

15.47 

.35  3.10 

19.43 

59.00 

100.00 

.50  

59.00 

100.00 

1.50  Ans.  $1.90 

Ans.  $120.85 

1.00 

100.00 

— 

$3.10 

Ans.  $119.00  Ans  $300.00 

(5) 

(6)  $ cts. 

$ cts. 

cts. 

$ cts. 

50.00 

8.10 

.75 

20.00 

30.50 

1.65 

8 

19.75 

6.00 

— 

19.50 

4.00 

$6.00 

Ans.  J25  cts. 

6 

$19.75 

Ans.  $117.00 

(7)  $ cts. 

(8)  $cts. 

(9)  143 

(10)  435 

3.85 

37.06 

.13 

45 

1.25 

200.85 



— 

2.50 

400.00 

429 

2175 

1.50 

236.75 

143 

1740 

124.34 

9.10 

$18.59 

$195.75 

— 

999.00 

12.60 

$ cts. 

889.25 

$400.00 

21.75 

Ans.  $5.99 

195.75 

9.10 

Ans.  $109.75 

Ans.  $204.25 

Ans.  $12.65 
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(11)  365 

(12)  21 

(13)  19 

(14)  $ cts. 

.65 

3 

4 

2000.00 

1825 

63 

76 

163.75 

2190 

35 

23 

5)1836.25 

$237.25 

315 

189 

228 

152 

5)367.25 

$400.00 

237.25 

Ans.  $22.05 

Ans.  $17.48 

Ans.  $73.45 

+ns.$162.75 


(15)  $ cts. 
4)516.00 


4)129.00 


43)32.25(75  Ans. 
301 


ets. 


(16)  $ cts.  (17)  $ cts. 

4|0)9|0.00  22=2X11  1000.00 

— 500.00 

10)2.25 

Ans.  cts.  22  5 m. 


2)1500.00 

11)750.00 


215 

Ans.  $68.18+ 

215 

(18) 

$ cts. 

(19) 

$cts. 

9 lbs.  at  16  cts. 

$1.44 

8 yards  at  $1.10 

,...8.80 

4 lbs.  at  $1.25.., 

5.00 

18  yards  at  25  cts.... 

,...4.50 

45  lbs.  at  9 cts. 

4.05 

25  yards  at  15  cts.... 

,...3.75 

17  lbs.  at  13  cts. 

2.21 

12  yards  at  35  cts.... 

,...4.20 

6 yards  at  65  cts.... 

,...3.90 

Ans.  $12.70 

Ans.  $25.15 


(20) 


$ cts. 

(21) 

$ cts. 

1.75 

27  copies 

at 

19  cts 

5.13 

...126.00 

25  “ 

“ 

27  “ 

6.75 

9.60 

8 “ 

$4.50 

36.00 

1.25 

27  “ 

<< 

$2.25 

60.75 

13.50 

18  “ 

<< 

$1.50 

27.00 

75  “ 

“ 

31  cts 

23.25 

Ans.  $152.10 


Ans.  $158.88 
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In  the  remaining  part  of  this  work,  instead  of  writing  out  the 
solution  in  full,  we  have  merely  indicated  the  operations  to  be 
performed.  When  a person  understands  the  elementary  rules, 
and  the  meaning  of  the  signs,  the  method  of  solution  is  just  as 
easily  understood,  as  if  written  out  at  length.  Pupils,  however, 
should  be  taught  to  work  the  questions,  after  the  manner  given 
in  the  book. 

In  Reduction,  pupils  should  be  frequently  required  to  give  the 
reason  for  multiplying  or  dividing  by  the  numbers  used : also  to 
point  out  the  name  of  the  remainder,  and  give  the  reason  for  it. 

Article  81. — Dry  Measure. 
bu.  pt.  pk.  pt. 

(11)  2X4X8X2=128  Ans.  (12)  12X8X2=192  Ans. 

bu.  qt. 

(13)  8X4X8=256  Ans. 

bu.  pk.  pk.  pk.  pt. 

(14)  1X4+1=5  : 5X8X2=80  Ans. 

bu.  pk.  pk.  qt.  qt.  qt.  pt. 

(15)  2X4=8  : 8X8+2=66  : 66X2=132  Ans. 

bu.  pk.  pk.  pk.  qt.  qt.  qt.  pt. 

(16)  4X4+2=18  : 18X8+1=145  : 145X2=290  Ans. 

bu.  pk.  pk.  pk.  qt.  qt.  qt.  pt.  pt. 

(17)  7X4+3=31  : 31X8+7=255  : 255X2+1=511  Ans. 

bu.  pk.  pk.  qt.  qt.  pt.  pt. 

(18)  3X4=12  : 12X8=96  : 96X2+1=193  Ans. 

pt.  qt.  qt.  pk.  pk.  bu. 

(19)  384=2=192  : 192=8=24  : 24=4=6  Ans. 

pt.  qt.  pt.  qt.  pk.  qt.  pk.  qt.  pt. 

(20)  47=2=23  1 : 23=8=2  7.  Ans.  2 7 1 

pt.  qt.pt.  qt.  pk.  qt.  pk.  bu.  pk. 


(21)  95=2=47  1 : 47=8=5  7 : 5=4=1  1 : collecting  the 
different  remainders,  the  Ans.  is,  1 bu.  1 pk.  7 qt.  1 pt. 


REDUCTION. 
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pt.  qt.  qt.  pk.  qt.  pk.  bu.  pk.  bu.pk.qt. 
(22)  508=2=254  : 254=8=31  6 : 31=4=7  3.  Ans.  7 3 6 

Article  82. — Troy  Weight. 

lb.  gr.  lb.  oz.  oz. 

(2)  4X12X20X24=23040  Ans.  (3)  5X12+4=64  Ans. 

lb.  oz.  oz.  oz.  pwt.  pwt. 

(4)  9X12+3=111  : 111X20+5=2225  Ans. 

lb.  oz.  oz.  oz.  pwt.  pwt. 

(5)  14X12+11=179  : 179X20+19=3599  : 

pwt.  gr.  gr. 

| 3599X24+23=86399  Ans. 

! lb.  oz.  oz.  oz.  pwt.  pwt. 

(6)  8X12+9=105  : 105X20+13=2113  : 

pwt.  gr.  gr. 

2113X24+17=50729  Ans. 

gr.  pwt.  gr. 

(7)  171-7-24=7  3 Ans 

gr.  pwt.  gr.  pwt.  oz.  pwt.  oz.  pwt.  gr. 

(8)  505=24=21  1:21=20=1  1.  Ans.  1 1 1. 

gr.  pwt.  gr.  pwt.  oz.  pwt.  oz.  lb.  oz. 

(9)  12530=24=522  2 : 522=20=26  2 : 26=12=2  2. 

lb.  oz.  pwt.  gr. 
Ans.  2 2 2 2. 

pwt.  oz.  pwt.  oz.  lb.  oz.  lb.  oz.  pwt. 

(10  805=20=40  5 : 40=12=3  4.  Ans . 3 4 5. 

gr.  pwt.  gr.  pwt.  oz.  pwt.  oz.  Ib.oz. 

(11)  25591=24=1066  7 : 1066=20=53  6 : 53=12=4  5. 

lb.  oz.  pwt.  gr. 
Ans.  4 5 6 7. 

Article  83. — Apothecaries’  Weight. 

Sb  gr  ! 

(1)  3X12X8X3X20=17280  Ans. 
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16  3 3 3 3 3 9 

(2)  4X12=48:  48X8+5=389  : 389X3=1167: 

9 gr.  gr. 

1167X20+2=23342  Ans. 

16  3 3 3 3 9 9 

(3)  7X12=84  : 84X8=672  : 672X3+2=2018  Ans. 

16  333  33  99 

(4)  7X12+2=86  : 86X8=688  : 688X3+1=2065  : 

9 gr. 

2065X20=41300  Ans. 

3 » 3 

(5)  67-7-12=5  7 Ans. 

3 333  ft)3  16  3 3 

(6)  431-7-8=53  7 : 53=12=4  5.  Ans.  4 5 7. 

9 33  333  »3  16  3 3 

(7)  975=3=325 : 325=8=40  5 : 40=12=3  4.  Ans.  3 4 5. 

gr.  9 gr.  9 3 9 3 3 3 

(8)  6321=20=316  1 : 316=3=105  1 : 105=8=13  1 : 

3 16  3 16  3 3 9 gr. 

13=12=1  1.  Ans.  11111. 

gr.  9 gr.  9 3 9 3 3 3 

(9)  30941=20=1547  1 : 1547=3=515  2 : 515=8=64  3 : 

3 16  3 16  5 3 9 gr. 

64=12=5  4.  Ans.  5 4 3 2 1. 

gr.  9 gr.  9 3 3 3 3 

(10)  29239=20=1461  19  : 1461=3=487 : 487=8=60  7 : 

s a a 3 gr. 

60=12=5.  Ans.  5 7 19. 


Article  84. — Avoirdupois  Weight. 
cwt.  lb.  cwt.  qr.  qr.  qr.  lb. 

(1)  2X4X25=200  Ans . (2)  3X4+3=15  : 15X25=375 

[ Ans. 
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T.  cwt.  cwt.  cwt.  lb. 

(3)  1X20+2=22  : 22X4X25=2200  Ans. 

T.  cwt.  cwt.  qr.  qr.  qr.  lb. 

(4)  3X20=60  : 60X4+3=243  : 243X25=6075  Ans. 


cwt.  qr.  qr. 

(5)  4X4+1=17 
T.  cwt. 

(6)  5X20=100 

cwt.  qr.  qr. 

(7)  2X4+3=11 


qr.  lb.  lb. 

17X25+19=444  Ans. 
cwt.  qr.  qr.  qr.  lb.  lb. 

100X4+3=403  : 403X25+15=10090 

[. Ans . 


cwt.  qr. 
(8)  2X4=8  : 


qr.  lb.  lb. 
11X25+2=277 

lb.  lb  lb. 


qr. 

8X25+17=217 


lb.  oz.  oz. 
277X16+12=4444 
[+ns. 
oz. 

217X16=3472  : 
oz.  dr.  dr. 
3472X16+3=55555  Ans. 
qr.  lb.  lb. 

: 104X25+4=2604  : 
oz.  dr.  dr. 


T.  cwt.  cwt.  cwt.  qr. 

(9)  1X20+6=26  : 26X4=104 
lb.  oz.  oz. 

2604X16+2=41666  : 41666X16+10=666666  Ans. 
lb.  qr.  lb.  qr.  cwt.  cwt.  lb. 

(10)  4803=25=192  3 : 192=4=48.  Ans.  48  3. 

lb.  qr.  qr.  cwt.  cwt.  T.  cwt. 

(11)  22400=25=896  : 896=4=224  : 224=20=11  4 Ans. 

dr.  oz.  oz.  lb. 

(12)  2048000=16=128000  : 128000=16=8000  : 

lb.  qr.  qr.  cwt.  cwt.  T. 

8000=25=320  : 320=4=80  : 80=20=4  Ans. 
dr.  oz.  dr.  oz.  lb.  oz. 

(13)  64546=16=4034  2 : 4034=16=252  2 : 

lb.  qr.  lb.  qr.  cwt.  qr.  cwt.qr.  lb.  oz.  dr. 

252=25=10  2 : 10=4=2  2.  Ans.  2 2 2 2 2. 

oz.  lb.  oz.  lb.  qr.  qr.  cwt.  qr. 

(14)  97203=16=6075  3 : 6075=25=243  : 243=4=60  3 : 

cwt.  T.  T.  qr.  oz. 

60=20=3.  Ans.  3 3 3. 
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dr.  oz.  oz.  lb.  oz. 

(15)  544272=16=34017  : 34017=16=2126  1 : 

lb.  qr.  lb.  qr.  cwt.  qr.  cwt.  T.  cwt. 

2.126=25=85  1 : 85=4=21  1 : 21=20=1  1. 

T.  cwt.  qr.  lb.  oz. 
Ans.  1 1 I'll. 

lb.  lb.  lb.  qr.  lb.  qr.  cwt.qr. 

(16)  18X52=936  : 936=25=37  11  : 37=4=9  1. 

cwt.  qr.  lb. 
Ans.  9 1 11. 


Article  85. — Long  Measure. 

jd.  ft.  ft.  ft.  in.  in. 

(1)  2X3+2=8  : 8X12+7=103  Ans. 

yd.  ft.  ft.  in.  in. 

(2)  '7X3=21  : 21X12+11=263  Ans 

mi.  fur.  fur.  rd. 

(3)  12X3=96  : 96X40=3840  Ans. 

mi.  fur.  fur.  fur.  rd. 

(4)  7X8+6=62  : 62X40=2480  Ans. 

mi.  fur.  fur.  rd.  rd. 

(5)  9X8=72  : 72X40+31=2911  Ans. 

in.  ft.  in.  ft.  yd.  ft.  yd.  ft.  in. 

(6)  133-5-12=11  1 : 11-5-3=3  2 Ans.  3 2 1 

in.  ft.  in.  ft.  yd.  yd.  in. 

(7)  181-5-12=15  1 : 15-5-3=5.  Ans.  5 1. 

rd.  fur.  fur.  mi. 

(8)  2240-5-40=56  : 56=8=7  Ans. 

rd.  fur.  fur.  mi.  fur. 

(9)  2200-5-40=55  : 55=8=6  7 Ans. 
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Article  88. — Land  Measure. 
sq.  vd.  sq.  in.  A.  P. 

(1)  8X9X144=10368  Ans.  (2)  4X4X40=640  Ans. 

sq.  mi.  P. 

(3)  1X640X4X40=102400  Ans. 

sq.yd.  sq.ft,  sq.ft,  sq.ft.  sq.  in. 

(4)  2X9+3=21  : 21X144=3024  Ans. 

A R.  R.  R.  P.  P. 

(5)  5X4+2=22  : 22X40+20=900  Ans. 

P.  R.  R.  A. 

(6)  960-5-40=24  : 24-5-4=6  Ans. 

sq.  in.  sq.  ft.  sq.  ft.  sq.  yd. 

(7)  3888-5-144=27  : 27=9=3  Ans. 

P.  R.  P.  R.  A.  R.  A.  R.  P. 

(8)  243=40=6  3 : 6=4=1  2.  Ans.  12  3. 

P.  R.  P.  R.  A.  R.  A.  R.  P. 

(9)  603=40=15  3 : 15=4=3  3.  Ans.  3 3 3. 

sq.  in.  sq.  ft.  sq.  ft.  sq.  yd.  sq.  ft. 

(10)  4176=144=29  : 29=9=3  2 Ans. 

Article  89. 

ft.  ft.  sq.  ft.  yd.  yd.  sq.  yd. 

(2)  16X12=192  Ans.  (3)  5X4=20  Ans. 

ft.  yd.  ft.  yd.  ft.  yd.  ft.  yd. 

(4)  18=3=6  : 12=3=4  : 21=3=7  : 15=3=5  : 

sq.  yd.  sq.  yd.  sq.  yd. 

6X4=24  : 7X5=35  : 24+35=59  Ans. 
ft.  ft.  sq.  ft.  sq.  ft.  sq.  yd. 

(5)  18X14=252  : 252=9=28  Ans. 

rd.  rd.  P.  P.  R.  R.  A. 

(6)  35X32=1120  : 1120=40=28  : 28=4=7  Ans. 
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Article  90. 

sq.  ft.  ft.  ft.  sq.yd.  sq.  ft.  sq.  ft.  ft.  ft. 

(1)  132-t-11=12  Ans.  (2)  30X9=270  : 270=18=15  Ans. 

A.  P.  P.  rd. 

(3)  9X4X40=1440  : 1440=45=32  Ans. 

A.  P.  P.  rd. 

(4)  21X4X40=3360  : 3360=35=96  Am. 

Article  93. — Cubic  Measure, 

cu.  yd.  cu.  in.  C.  cu.  ft. 

(1)  2X27X1728=93312  Ans.  (2)  28X128=3584  Ans. 

C.  C.  ft.  C.  cu.  in. 

(3)  34X8=272  Ans.  (4)  1X128X1728=221184  Ans. 

cu.  in.  cu.  ft.  cu.ft.  cu.yd.  cu.ft. 

(5)  63936=1728=37  : 37=27=1  10  Ans. 

cu.  in.  cu.  ft.  cu.  ft.  tn.  cu.ft. 

(6)  492480-i-1728=285  : 285=40=7  5 Ans. 

ft.  ft.  ft.  cu.ft.  yd.  yd.yd.  cu.yd. 

(7)  8X5X4=160  Ans.  (8)  8X5X2=80  Ans. 

ft.  ft.  ft.  cu.ft.  cu.ft.  cu.yd. 

(9)  18X15X7=1890  : 1890=27=70  Ans. 

ft.  ft.  ft.  cu.ft.  cu.ft  C. 

(10)  40X12X8=3840  : 3840=128=30  Ans. 

Article  94. — Cloth  Measure. 

yd.  na.  E.F1.  na. 

(1)  19X4X4=304  Ans.  (2)  14X3X4=168  Ans. 
yd.  qr.  qr.  qr.  na.  na. 

(3)  5X4+2=22  : 22X4+3=91  Ans. 

E.  En.  qr.  qr.  qr.  na. 

(4)  13X5+1=66  : 66X4=264  Ans. 
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E.  Fr.  qr.  qr.  qr.  na.  na. 

(5)  23X6+3=141  : 141X4+2=566  Ans. 

na.  qr.  na.  qr.  jd.  qr.  yd.  qr.  na. 

(6)  159-i-4=39  3 : 39-i-4=9  3.  Ans..Q  3 3. 

na.  qr.  na.  qr.  E.Fr.  na.  E.Fr.  qr.  na. 

(7)  287-i-4=71  3 : 71-5-6=11  5.  Ans.  11  5 3. 

yd.  qr.  qr.  E.F1. 

(8)  6X4=24  : 24-5-3=8  Ans. 

yd.  qr.  qr.  qr.  E.F1. 

(9)  9X4+3=39  : 39-5-3=13  Ans. 

yd.  qr.  qr.  qr.  E.F1.  qr. 

(10)  12X4+1=49  : 49-5-3=16  1 Ans. 

E.F1.  qr.  qr.  yd.  qr. 

(11)  37X3=111  : 111-5-4=27  3 Ans. 

E.En.  qr.  qr.  E.Fr. 

(12)  36X5=180  : 180-5-6=30  Ans. 

E.En.  qr.  qr.  qr.  E.Fr. 

(13)  22X5+4=114  : 114-5-6=19  Ans. 

E.En.  qr.  qr.  yd.  qr. 

(14)  47X5=235  : 235-5-4=58  3 Ans. 

Article  95. — Liquid  Measure. 
gal.  pt.  gal.  gi. 

(1)  17X4X2=136  Ans.  (2)  13X4X2X4=416  Ans. 

hhd.  pt. 

(3)  2X63X4X2=1008  Ans. 

T.  gi. 

(4)  5X4X63X4X2X4=40320  Ans. 

T.  hhd.  hhd.  hhd.  gal. 

(5)  3X4+3=15  : 15X63=945  Ans. 
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hhd.  gal.  gal.  gal.  qt.  qt.  pt.  pt. 

(6)  1X63+60=123  : 123X4=492  : 492X2+1=985  Ans. 

hhd.  gal.  gal.  gal.  qt.  qt.  qt.  gi. 

(7)  2X63+17=143  : 143X4+3=575  : 575X2X4=4600 

[Ans. 

T.  hhd.  hhd.  gal.  gal.  gal.  pt.  pt 

(8)  2X4=8  : 8X63+62=566  : 566X4X2+1=4529  : 

pt.  gi. 

4529X4=18116  Ans. 

gi.  pt.  pt.  qt.  qt.  gal. 

(9)  96-5-4=24  : 24-5-2=12  : 12-5-4=3  Ans. 

gi.  pt.  pt.  qt.  qt.  gal. 

(10)  6048-5-4=1512  : 1512-5-2=756  : 756-5-4=189  : 

gal.  hhd. 
189-5-63=3  Ans. 

gi.  pt.  pt.  qt.  qt.  gal. 

(11)  32256^-4=8064  : 80645-2=4032  : 4032-5-4=1008  : 

gal.  hhd.  hhd.  T. 
1008-5-63=16  : 16-5-4=4  Ans. 

gi.  pt.  gi.  pt.  qt.  qt.  gal.  qt 

(12)  4050-5-4=1012  2 : 1012-5-2=506  : 506-5-4=126  2 : 

gal.  hhd.  hhd.  qt.  gi. 
126-5-63=2.  Ans.  2 2 2. 

gi.  pt.  gi.  pt.  qt.  qt.  gal. 

(13)  30339-5-4=7584  3 : 7584-5-2=3792  : 3792-5-4=948  : 

gal.  hhd.  gal.  hhd.  T.  hhd.  T.  hhd.  gal.  gi. 
948-5-63=15  3 : 15-5-4=3  3.  Ans.  3 3 3 3. 

gi.  pt.  gi.  pt.  qt.  pt.  qt.  gal.  qt. 

(14)  10125-5-4=2531  1 : 2531-5-2=1265  1 : 1265-5-4=316  1 : 

gaL  hhd.  gal.  hhd.  T.  hhd.  T.  hhd.  gal.  qt.  pt.  gi. 
316-5-63=5  1 : 5-5-4=l  1.  Ans.  111111. 
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pn.  gi. 

(15)  3X84X4X2X4=8064  Ans. 

p.  qt. 

(16)  5X126X4=2520  Ans. 

pt.  qt.  qt.  gal.  gal.  tr. 

(17)  5712^-2=2856  : 2856-5-4=714  : 714-^42=17  Ans. 

Article  96. — Beer  Measure. 

hhd.  pt. 

(1)  4X54X4X2=1728  Ans.  j 

hhd.  gal.  gal.  ' qt.  qt.  qt.  pt. 

(2)  7X54=378  : 378X4+3=1515  : 1515X2=3030  Ans. 

pt.  qt.  qt.  gal.  gal.  hi.  gal. 

(3)  1000-5-2=500  : 500-5-4=125  : 125-5-36=3  17.  Ans. 

pt.  qt.  pt.  qt.  gal.  qt.  gal.  hhd.  gal. 

(4)  443-5-2=221  1 : 221-5-4=55  1 : 55-5-54=1  1. 

hhd.  gal.  qt.  pt. 
Ans.  1111. 

Article  97. — Time. 

hr.  sec.  da.  min. 

(1)  2X60X60=7200  Ans.  (2)  7X24X60=10080  Ans. 
da.  hr.  hr.  hr.  min.  min.  min.  sec.  sec. 

(3)  1X24+3=27  : 27X60+44=1664  : 1664X60+3=99843 

[Ans. 

wk.  da.  da.  da.  hr.  hr. 

(4)  9X7+6=69  : 69X24+10=1666  : 

hr.  min.  min. 

1666X60+40=100000  Ans. 

mon.  wk.  wk.  da.  da.  da.  hr. 

(5)  1X4=4  : 4X7+3=31  : 31X24=744  : 

hr.  min.  min. 

744X60+4=44644  Ans. 
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yr.  da.  da.  da.  hr.  hr.  hr.  min. 

(6)  1X365+20=385  : 385X24+19=9259  : 9259X60+15 

min.  min.  sec.  sec. 

=555555  : 555555X60+33=33333333  Ans. 

da.  hr.  hr.  hr.  min.  min. 

(7)  365X24+5=8765  : 8765X60+48=525948  : 

min.  sec.  sec. 

525948X60+48=31556928  Ans. 

sec.  min.  min.  hr. 

(8)  10800=60=180  : 180=60=3  Ans. 

sec.  min.  min.  hr.  hr.  da. 

(9)  432000=60=7200  : 7200=60=120  : 120=24=5  Ans. 

sec.  min.  sec.  min.  hr.  min.  hr.  min.  sec. 

(10)  7322=60=122  2 : 122=60=2  2.  Ans.  2 2 2. 

min.  hr.  min.  hr.  da.  da.  min. 

(11)  4323=60=72  3 : 72=24=3.  Ans.  3 3. 

min.  hr.  hr.  da.  hr.  da.  -wk.  wk.hr. 

(12)  20280=60=338 : 338=24=14  2 : 14-e-7=2.  Ans.  2 2. 

min.  hr.  min.  hr.  da.  da.  wk.  da. 

(13)  41761=60=696  1 : 696=24=29  : 29=7=4  1 : 

wk.  mon.  mon.  da.  min. 
4=4=1.  Ans.  1 1 1. 

Article  98. — Circular  Measure. 

(1)  5°X&0+3/=303'  Ans. 

(2)  8°X60+41/=521/  : 521/X60+45//=31305//  Ans. 

(3)  3sX30=90°  : 90°X60+25/=5425/  Ans. 

(4)  1CX360X60X60=1296000//  Ans. 

(5)  244//=60=4/  4"  Ans.  (6)  915'=60=15°  15'  Ans. 
(7)  1861/=60=31°  V : 31°=30=ls  1°.  Ans.  Is  1°  V. 
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Article  100. 

bu.  pt.  cts.  cts.  $ 

(1)  2X4X8X2=128  : 5X128=640=6.40  Ans. 
bu.  pk.  pk.  eta.  cts.  $ 

(2)  3X4+2=14  : 50X14=700=7.00  Ans. 
pk.  qt.  qt.  qt.  pt.  cts.  $ 

(3)  3X8+3=27  : 27X2=54  : 3X54=1.62  A?is. 

$ cts.  cts.  cts.  pk.  pk.  bu. 

(4)  3=300  : 300-7-15=20  : 20=4=5  Ans. 

$ cts.  cts.  cts.  qt. 

(5)  1.66=166  : 166-^-4=41  and  2 cts.  over,  which  will  buy 

qt.  pk.  qt.  pk.  bu.  pk. 

1 pt.  at  4 cts.  a qt.  41-f-8=5  1 : 5=4=1  1. 

bu.  pk.  qt  pt. 

Ans.  1 1 1 1.  Or  thus:  4 cts.  a quart  is  2 cts. 

cts.  cts.  pt.  bu.  pk.  qt.  pt. 
a pt. ; and  166=2=83=1  111  Ans. 

bu.  pk.  pk.  bu.  pk.  pk.  pk.  bags. 

(6)  3 2=14  : 91=364  : 364-^14=26  Ans. 

lb.  pwt.  gr.  cts.  cts.  $ 

(7)  1 3=5832  : 3X5832=17496=174.96  Ans. 

lb.  oz.  pwt  pwt  oz.  pwt.  pwt.  pwt.  pwt 

(8)  2 5 5=585  : 2 5=45  : 585=45=13  Ans. 

lb.  oz.  pwt  gr.  gr.  pwt.  gr.  gr.  gr.  gr. 

(9)  1 8 18  1=10033  : 5 7=127  : 10033=127=79  Ans. 
ib  3 gr.  gr.  gr.  doses,  cts.  . m.  m. 

(10)  1 4=6000  : 6000=15=400  : 12  5=125 

m.  m.  $ 

125X400=50000=50  Ans. 

ft  3 3 9 cts.  cts.  $ 

(11)  1 1 1=315  : 4X315=1260=12.60  Ans. 

cwt  qr.  lb.  cts.  cts.  $ 

(12)  6 1=625  : 625X3=1875=18.75  Ans. 
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T.  cwt.  cwt.  qr.  $cts.  $ 

(13)  1 1=21=84  : 2.25X84=180.00  Ans. 

lb.  oz.  oz.  cts.  cts.  $ 

(14)  7 8=120  : 5X120=600=6  Ans. 

gr.  gr.  lb  3 3 D 

(15)  20X316=6320=1  111  Ans. 

lb.  oz.  dr.  dr.  dr.  dr. 

(16)  15  9 12=3996  : 3996=4=999  Ans. 

cwt.  qr.  lb.  oz.  lb.  oz.  oz.  oz.  oz. 

(17)  44  2 2=71232  : 9 15=159  : 71232=159=448  Ans. 

cwt.  qr.  lb.  lb.  lb.  lb. 

(18)  14  1 3=1428  : 1428=84=17  Ans. 

cwt.  qr.  lb.  lb.  lb.  Ib. 

(19)  7 2 6=756  : 756=12=63  Ans. 

cwt.  lb.  oz.  lb.  oz.  oz.  oz.  oz. 

(20)  6 10=9760  : 3 13=61  : 9760=61=160  Ans. 

A.  R.  P.  P.  cts.  cts.  $ 

(21)  2 3 5=445  : 20X445=8900=89  Ans. 

sq.yd.  sq.ft,  sq.ft,  sq.in.  cts.  cts.  $ 

(22)  2 2 = 20=2880  : 2880X5=14400=144  Ans. 

sq.yd.  sq.in.  in.  in.  sq.in.  sq.in.  sq.in. 

(23)  1 = 1296  : 3X2  = 6 : 1296=6=216  Ans. 

A.  R.  P.  P.  A.  R.  P.  P.  P.  P. 

(24)  16  1 13=2613  : 1 1 1=201  : 2613=201=13  Ans. 

cu.ft.cu.fb.  cu.in. 

(25)  2X2X2=8  : 8X1728=13824  Ans . 

oz.  oz.  lb.  oz. 

(26)  1000X5=5000=312  8 Am. 

oz.  oz.  T. 

(27)  1000X128=128000=4  Ans. 

C.  cu.ft.  oz.  oz.  T.  cwt. 

(28)  2X128=256  : 950X256=243200=7  12  Ans. 

C © 
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jd.  qr.  na.  na.  yd  na.  na.  na.  pieces. 

(29)  13  3 2=222  : 666=10656  : 10656=222=48  Am. 

yd.  qr.  qr.  yd.  qr.  qr.  qr.  suits. 

(30)  ‘5  1=21  : 147=588  : 588=21=28  Am. 

yd.  qr.  na.  na.  yd.  na.  na.  na. 

(31)  2 1 1=37  : 37=592  : 592=37=16  Ana. 

yd.  qr.  qr.  E.F1.  qr.  qr.  qr.  suits. 

(32)  3 2=14  : 70=210  : 210-=- 14=15  Am. 

hhd.  gi.  cts.  cts.  $ 

(33)  1=2016  : 5X2016=10080=100.80  Am. 

gal.  qt.  qt.  qt.  qt.  cts.  cts.  $ 

(34)  31  2=126  : 126X5=630  : 10X630=6300=63  Ana. 

$ cts.  cts.  cts.  pt.  pt.  gal. 

(35)  2=200  : 200=5=40  : 40=5  Am. 

$ m.  cts.  m.  m.  m.  gi.  gaL 

(36)  12=12000  *.  1 5=15  : 12000=15=800=25  Am. 

hhd.  pt.  qt.  pt.  pt.  pt.  pt. 

(37)  1=504  : 3 1=7  : 7X12=84  in  1 doz.  bottles : 

pt.  pt.  doz. 
504=84=6  Am. 

gal.  qt.  pt.  pt.  hhd.  pt.  pt.  pt.  pt. 

(38)  4 3 1=39  : 1=504  : 504=39=12  and  36  left : 

pt.  gal.  pt.  gal.  qt. 

36=4  2.  Am.  12 ; and  4 2 left. 

gal.  pt.  gal.  qt.  pt.  pt.  pt.  pt. 

(39)  165=1320  1 1 1=11  : 1320=11=120  Am. 

hhd.  qt.  cts.  cts.  $ 

(40)  1=216  : 3X216=648=6.48  Am. 

da.  min.  beats.  beats. 

(41)  1=1440  : 70X1440=100800  Ans. 
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(42)  1840  is  a leap  year,  because  it  is  exactly  divisible  by  4; 
hence,  February  has  29  days : 

29  days=2505600  seconds.  Ans. 

(43)  1839  is  not  a leap  year,  not  being  exactly  divisible  by 
4;  hence,  February  contains  28  days.  January  has  31 
days,  which  is  3 days  more:  3 days=72  hours.  Ans. 

(44)  By  dividing  by  4,  it  will  be  found  that  1838  and  1839 
are  not  leap  years,  and  that  1840  is  one;  by  adding  4 
to  this,  we  find  that  1844  and  1848  are  both  leap  years. 

da.  hr.  min.  sec.  sec.  sec.  sec. 

(45)  365  5 48  48=31556928  : 1609403328=31556928 

Jr- 

=51  Ans. 

yr.  da.  da.  min.  min.  da.  hr. 

(46)  60X365=31900  : 30X21900=657000=456  6 Ans. 

wk.  da.  hr.  hr.  mi.  mi. 

(47)  3 2 3=555  : 8X555=4440  Ans. 

da. 

(48)  2s  4Q=64°  : 64°=2°=32  Ans. 

min. 

(49)  90°=324000//:43/12//=2592":  324000"=2592"=125 

hr.  min. 

=2  5 Ans. 

cts.  cts.  $ 

(50)  2X20=40  quires  : 20X40=800=8  Ans. 

cts.  cts.  $ 

(51)  3X24=72  sheets  : 2X72=144=1.44  Ans. 

doz.  cts.  cts. 

(52)  3=36  apples  : 2X36=72  Ans. 

(53)  1 dozen  dozen=12X12=144,  and  144X4=576  oranges: 

cts.  cts.  $ 
3X576=1728=17.28  Ans. 

(54)  1 gross  =12  dozen,  and  5 gross  =60  dozen: 

cts.  cts.  $ 
5X60=300=3  Ans. 
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cts.  cts.  $ 

(55)  4X196=784=7.84  Ans. 

m.  m.  $ 

(56)  125X200=25000=25  Ans. 

(57)  1 dozen  dozen  =144  : 144X6=864  eggs  in  all  : half  a 
dozen  dozen  =72  : 864 — 72=792  eggs  left: 

ct.  cts.  ^ 

1X792=792=7.92  Ans. 

Note. — In  the  solutions  to  several  of  the  preceding  examples, 
it  may  appear  that  we  have  not  adhered  to  the  principle  of  al- 
ways regarding  the  multiplier  as  an  abstract  number;  for  in- 
stance, in  solution  to  question  22,  it  might  be  supposed  that  we 
multiply  2880  by  5 cents.  In  this  case,  however,  the  2880  is  to 
be  regarded  as  the  multiplier,  and  the  5 cents  as  the  multipli- 
cand. It  is  an  established  principle,  that  where  two  abstract 
numbers  are  to  be  multiplied  together,  either  of  them  may  be 
made  the  multiplier.  The  same  principle  applies  where  one  of 
the  numbers  is  concrete:  thus,  in  example  22,  the  5 cents  may 
be  taken  2880  times,  or  2880  cents  may  be  taken  5 times;  the 
result,  in  either  case,  being  14400  cents.  For  convenience,  the  i 
smaller  number  is  generally  made  the  multiplier. 

For  the  sake  of  occupying  the  least  possible  space  with  the 
solutions,  we  have  frequently  represented  the  quotient  of  one 
concrete  number  divided  by  another,  as  a concrete  number; 
though,  in  all  cases,  it  is  really  abstract,  as  stated  in  the  re- 
marks on  Division,  page  19.  Thus,  in  the  solution  to  question 
6,  preceding,  pecks  divided  by  pecks  are  represented  as  giving 
bags  for  a quotient;  the  analysis  of  the  question,  however, 
shows,  that  14  pecks  is  contained  in  364  pecks  26  times,  and  as 
it  requires  1 bag  to  hold  14  pecks,  it  will  require  26  bags  to 
hold  364  pecks;  hence,  the  answer  to -the  question  is  26  bags. 
A similar  method  of  analysis  applies  to  several  of  the  other 
examples.  The  quotient  in  all  cases  of  division  is  an  abstract  num- 
ber, and  the  analysis  of  the  question  under  consideration  always 
determines  what  name  or  denomination  is  to  be  given  to  it. 
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ADDITION  OF  COMPOUND  NUMBERS. 

Suggestions  to  Teachers. — The  attention  of  the  pupil  should 
be  particularly  called  to  the  nature  of  compound  numbers,  and 
the  analogy  that  exists  between  them  and  simple  numbers. 

In  the  latter,  the  number  of  each  order  of  units  required  to 
form  a unit  of  the  next  higher  order  is  uniform,  ten  units  in 
any  order  always  making  one  unit  of  the  next  higher  order. 
In  compound  numbers  the  rate  of  increase  is  not  tenfold,  nor  is 
it  the  same  for  the  same  table.  Owing  to  this  peculiarity,  in 
compound  addition,  instead  of  carrying  one  for  every  ten,  as  in 
simple  addition,  we  sometimes  carry  one  for  every  two;  again, 
we  carry  one  for  every  three,  etc.  The  reason  for  carrying  in 
compound  addition  is  easily  understood  by  every  pupil,  and  ad- 
vantage may  be  taken  of  this,  to  explain  more  clearly  the  reason 
for  carrying  in  simple  addition. 


ANSWERS  TO  THE  QUESTIONS  IN  COMPOUND  ADDITION,  TO 
WHICH  THERE  ARE  NO  ANSWERS  IN  THE  BOOK. 

Article  101. 

(4)  871b.  9 oz.  17 pwt.  22  gr.  (5)  191b  11  3 3 3 29  1 gr. 
(6)  79  T.  15  cwt.  3 qr.  20  lb.  (7)  94  cwt.  3 qr.  5 lb.  5 oz.  5 dr. 
(8)  38  mi.  5 fur.  19  rd.  (9)  12  yd.  4 in. 

(10)  299  A.  3 R.  30  P.  (11)  51  sq. yd.  4 sq.ft.  73  sq.in. 

(12)  49  C.  58  cu. ft.  519  cu.in. 

(13)  143  cu.  yd.  2 cu.  ft.  990  cu.  in. 

(14)  26  yd.  3 qr.  2 na.  (15)  37  E.  El.  2 qr.  3 na. 

(16)  46  E.  En.  2 na. 


(17)  26  T.  34  gal.  2 qt.  (18)  128  gal.  3 qt.  1 pt.  3 gi. 
(19)  8 mon.  4 da.  8 hr.  49  min.  35  sec.  (20)  329°  5'  52" 
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(21)  bu.  pk.  qt  pt.  (22)  bu.  pk.  qt.  pt.  (23)  lb.  oz.  pwt.  gr. 
21  3 2 1 200  3 0 1 2 10  15  21 


14  0 5 0 

143  0 2 1 

1 

1 16  14 

23  2 0 1 

400  3 0 0 

2 

8 5 12 

18  1 0 1 

255  1 5 0 

99  f>  7 1 

ins.  6 

8 17  23 

Ans.  1000  0 0 0 

Ans.  100  0 0 0 

(24)  ft)  3 3 9 gr. 

(25)  cwt.  qr.  lb. 

(26) 

lb.  oz.  dr. 

3 4 10 

8 1 11 

13  11  15 

4 3 2 0 

4 2 14 

17  13  11 

4 0 18 

5 0 19 

14  14  0 

6 5 2 18 

7 3 0 

16  0 10 

7 3 9 

19  7 12 

Ans.  1 3 2 0 16 

17  9 9 

Ans.  33  3 3 

Ans.  99  9 9 

(27)  mi,  fur.  rd.  (28)  A.  R.  P.  (29)  sq.  jd.  sq.  ft.  sq.in. 

104  1 10 

186  3 14 

17 

3 119 

95  6 30 

286  0 17 

18 

0 141 

113  2 9 

23 

7 00 

Am.  200  0 0 

29 

5 116 

Ans.  58b  2 0 

Ans.  88 

8 88 

(31)  yd.  qr.  na. 

(30)  C.  cu.ft. 

17  3 2 (32)  hhd. 

gal.  qt.  pt. 

7 78 

13  2 1 

73 

43  3 1 

16  24 

23  0 2 

27 

3 0 0 

35  127 

27  1 2 

15 

0 3 1 

29  10 

29  1 2 

162 

0 1 0 

Ans.  88  111  Ans. 

111  1 1 Ans. 

277 

48  0 0 

(33)  bl.  gal.  qt.  pt. 

(34)  Jan.  31 

(35)  Jan.  31 

1 28  0 0 

Feb.  28 

Feb.  29 

1 17  0 0 

March  31 

March  31 

5 2 0 0 

April  30 

April  30 

12  1 

May  1 

May  31 

7 2 1 

June  30 

18  3 0 

Ans.  121 

July  4 

33  0 0 

Ans.  186 

Ans.  10  0 0 0 


(36)  Cape  Horn,  55°  58'  30"  S. 
New  York,  40  42  40  N. 

Ans.  96  41  10 
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SUBTRACTION. 

Suggestions  to  Teachers. — After  the  pupil  clearly  under- 
stands the  method  of  borrowing  when  the  lower  denomination 
is  larger  than  the  upper,  his  attention  should  be  directed  to  the 
method  of  borrowing  in  simple  subtraction,  as  he  will  then  be 
better  prepared  to  understand  the  rule  there  given. 


ANSWERS  TO  QUESTIONS  IN  COMPOUND  SUBTRACTION,  TO  WHICH 
THERE  ARE  NO  ANSWERS  IN  THE  BOOK 

Article  102. 

(4)  81b.  11  oz.  18pwt.  7gr.  (5)  4T.  2cwt.  3qr.  51b.  15  oz.  3dr. 
(6)  7 mi.  38  rd.  (7)  1 yd.  2 ft.  11  in. 

(8)  250  A.  38  P.  (9)  2sq. yd.  8 sq.ft.  104 sq.  in. 

(10)  55  da.  5 hr.  55  min.  55  sec.  (11)  9°  59'  56" 


bu. 

pk. 

qt. 

bu. 

pk. 

qt.  pt. 

lb. 

oz.  pwt. 

gr- 

(12)  4 

0 

0 

(13)  100 

0 

0 

0 

(14)  19 

9 

0 

0 

2 

1 

1 

24 

0 

0 

1 

9 

9 : 

10 

10 

Ans.  1 

2 

7 

Ans.  75 

3 

7 

1 

Ans.  9 

11 

9 

14 

lb. 

oz. 

pwt. 

gr. 

lb 

3 

3 

B 

gr- 

lb. 

oz. 

dr. 

(15)  8 

2 

11 

0 (16) 

3 

3 

1 

1 

12 

(17)  46 

9 

0 

2 

4 

7 

16 

1 

7 

0 

2 

18 

19 

0 

4 

Ans.  5 

10 

3 

8 Ans. 

1 

8 

0 

1 

14 

Ans.  27 

8 

12 

cwt. 

. qr. 

. lb. 

mi. 

fur. 

rd. 

A. 

R. 

P. 

(18)  32 

2 

16 

(19)  25000 

0 

0 

(20) 

146 

2 

0 

8 

2 

17 

100 

1 

1 

86 

2 

14 

Ans.  23 

3 

24 

Ans.  24899 

6 l 

59 

Ans. 

59 

3 

26 
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C. 

cu.  ft. 

E.F1. 

qr.  na. 

yd.  qr. 

,na. 

(21) 

8 

50 

(22)  25 

0 0 

(23)  11 

0 

0 

3 

75 

14 

1 3 

3 

2 

2 

Ans. 

4 

103 

Ans.  10 

1 1 

Ans.  7 

1 

2 

gal. 

qt.  pt.  gi. 

da.  hr. 

, min.  sec. 

yr.  mon. 

,da. 

(24) 

63 

0 0 0 

(25)  5 10 

27  15 

(27)  1857 

3 

5 

51 

10  2 

2 4 

13  29 

1776 

7 

4 

Ans. 

11 

2 12 

Ans : 3 6 

13  46 

Ans.  80 

8 

1 

yr 

. mon.  da. 

yr. 

mon.  da. 

(28) 

1848  8 1 

(29)  1832 

6 28 

(30)  55°  58' 

30" 

1822  6 24 

1807 

11  25 

33  55 

15 

Ans.  26  1 7 

Ans.  24 

7 3 

Ans.  22 

3 

15 

quires. 

sheets. 

(31) 

71° 

10'  0" 

(32)  50° 

O'  0" 

(33)  20 

0 

36 

6 30 

10 

25  48 

5 

11 

Ans. 

35 

3 30 

Ans.  39 

34  12 

Ans.  14 

13 

(34)  1 dozen  dozen 

= 12X12- 

=144 

6 dozen  dozen 

=144X  6= 

=864 

h a 

dozen  dozen 

=144-r-  2= 

= 72 

Ans 

. 792 

Article  104. — Multiplication. 

bn. 

pk.  qt.  pt. 

lb.oz.pwt.gr. 

lb.  oz.  pwt. 

gr. 

(*) 

4 

3 3 1 

(5)  2 

11  6 

(6)  10 

10 

10 

12 

6 

10 

Ans. 

58 

1 2 0 

1 3 

7 12 

8 9 

4 

4 

® : : ® 
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lb  3 

3 B gr. 

T.cwt.  qr.  lb. 

T.  cwt.  qr.  lb. 

(7) 

4 

0 2 15 

(8)  8 2 12 

(9)  10  3 14 

8 

9 

7 

Ans. 

2 8 

7 1 0 

Ans.  3 17  2 8 

Ans.  3 16  0 23 

mi.  fur.  rd. 

mi.  fur.  rd. 

A.  R.  P. 

(10) 

208 

4 16 

(11)  30  4 10 

(12)  130  3 30 

15 

12 

4 

Ans.  3128 

2 0 

Ans.  366  3 0 

Ans.  523  3 0 

cu.yd.cu.ft.eu.in. 

yd.  qr.  na. 

gal.qt.pt. 

(13) 

23 

9 228 

(14)  26  2 2 

(15)  62  1 1 

12 

6 

8 

Ans. 

280 

1 1008 

Ans.  159  3 0 

Ans.  499  0 0 

gal.  qt.  pfc. 

da.  hr.min.sec. 

(16)  123  : 

2 1 (17) 

365  5 48  48 

(18) 8 4°  IF  15" 

5 

12 

8 

Ans. 

618 

0 1 Ans.  4382  21  45  36 

Ans.  1 3 30  0 

doz. 

bu. 

pk.qt.  mi.fur.  rd. 

A.  R.  P. 

(19) 

144 

(21)2 

3 

5 (22)  3 5 

16 

(23)  6 3 30 

12 

4 

6 

8 

1728 

11 

2 

4 22  0 

16 

55  2 0 

3 

6 

10 

7 

Ans. 

5184 

Ans.  69 

3 

0 Ans.  220  4 

0 

Ans.  388  2 0 

T.  cwt.qr.  lb. 

oz. 

dr. 

hhd.gal.  qt.  pt.gi. 

(24) 

8 

2 14 

12 

13  (25) 

3 2 11 

11 

8 

95 

0 12 

12 

15 

29  10  0 

2 

2 

Ans.  9 10 

1 0 

9 

14 

58  2 0 0 

7 

Ans.  6 31  2 0 0 

— — f 

©• 


COMPOUND  NUMBERS. 


59 


T.  cwt.  qr.  lb.  yd.  qr.  na. 

(26)  16  2 24  (27)  37  3 2 

119  89 


hhd.gal.qt.pt. 
(28)  47  3 1 

59 

Ans.  99  12  0 6 Ans.  3370  3 2 Ans.  44  52  2 1 


(29)  mi.  fur.  rd. 
27  3 35 

31 


Ans.  852  0 5 


(30)  C.  cu.  ft. 
7 98 

17 


Ans.  132 


Article.  106. — Division. 


(4) 

bu.  pk.  qt.  pt. 
5)67  3 4 1 


(5) 

lb.  oz.  pwt.  gr. 
8)14  8 16  16 


Ans.  13  2 2 1 Ans.  1 10 


(6) 

oz.  pwt.  gr. 
10)8  12  12 

Ans.  17  6 


(7) 

cwt.  qr.  lb.  oz.  dr. 
11)35  1 17  3 7 

Ans.  3 0 22  0 5 


(8) 

mi.  fur.  rd. 
7)39  7 8 

Ans.  5 5 24 


(9) 

yd.  qr.  na. 
5)62  0 3 

Ans.  12  1 3 


(ii) 

bu.  pk.  qt. 
10)490  2 4 
10)49  0 2 
Ans.  4 3 5 


(12) 

lb.  oz.  dr. 
5)266  9 10 

10)53  5 2 

Ans.  5 5 5 


(13) 

lb.  oz.  pwt.  gr. 

6)339  7 9 18 

7)56  7 4 23 

Ans.  8 1 0 17 


, . (i*) 

da.  hr.  mm.  sec. 

6)114  22  45  35 

9)19  3 47  35  5 rem. 

Aiis.  2 3 5 17  2 rem. 

2X6+5=17  sec.  rem. 
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(16)  (17) 

lb.  oz.  dr.  lb.  oz.  dr.  lb.oz.pwt.gr.lb.oz.pwt.gr. 

23)1027  1 8(44  10  8 Ans.  245)17  7 6 6 (0  0 17  6 


92 

12 

107 

245)211(0  oz. 

92 

20 

15 

245)4226(17  pwt 

16 

245 

91 

1776 

15 

1715 

23)241(10  oz. 

61 

23 

24 

11 

250 

16 

122 

74 

245)1470(6  gr. 

11 

1470 

23)184(8  dr. 
184 


(18) 

bu.  pk.  qt.  bu.  pk.  qt. 
78)309  2 2(3  3 7 Ans. 
234 


(19)  < 

mi.  fur.rd.  mi.  fur.rd. 
319)788  4 9 (2  3 31  Ans. 
638 


75 


78)302(3  pk. 
234 


150 
8 

319)1204(3  fur. 
957 


68  247 

8 '40 


78)546(7  qt. 
546 


319)9889(31  rd. 
957 


319 

319 


Remark. — For  cases  involving  the  division  of  a compound 
number  by  a fraction ; also,  one  compound  number  by  another, 
see  “ Ray's  Higher  Arithmetic." 
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Article  107. 


(1) 

(2) 

(3) 

ft  5 

3 

9 

gr. 

oz.  pwt.  gr. 

A. 

R. 

P. 

1 0 

0 

0 

0 

8 

10 

12 

104 

2 

37 

4 

2 

0 

13 

9 

3 

5 

87 

1 

38 

7 

5 

2 

7 

8 

9 

7 

192 

0 

35 

3 

1 

2 

14 

26 

3 

0 

40 

1 

0 

Ans.  4 

3 

2 

13 

5 

12 

3)151 

3 

35 

Or,  add  the  two  quanti- 

3)25 

17 

12 

Ans.  50 

2 

25 

ties  together,  and  take 

5)8 

12 

12 

their  sum  from  1 ih. 

Ans.  1 

14 

12 

. (4) 

(5) 

(6) 

mi.  fur.  rd. 

yr.  mon. 

da. 

35° 

30' 

0" 

3 25 

1845  2 
1843  6 

3 

27 

Sub.  20 

35 

0 

4 

14 

Add  14 

55 

20 

0 

0 

1 6 20 
30 

1 7 

6 

5 

29 

Sub.  25 

15 

4 

0 

30 

54  3 0 

Ans.  8 0 

0 

4 

10 

30 

Add  6 

19 

20 

Ans.  10 

29 

50 

Article  108. 

(1)  15)18°  25/  30"  (2)  30°-r-15=2.  Ans.  2 hr. 

Ans.  1 hr.  13  min.  42  sec. 

(3)  15)71°  4/  0"  (4)  15)10°  35/  0" 

Ans.  4 hr.  44  min.  16  sec.  Ans.  0 hr.  42  min.  20  sec. 

min.  sec.  hr.  min.  sec.  hr.  min  sec. 

(5)  37  20  (6)  1 4 56  (7)  5 8 4 

15  15  15 

Ans.  9°  W 0"  Ans.  16°  14'  0"  Ans.  77°  V 0" 

© © 
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Article  109. 


(8)  hr.min.sec. 
Time  at  C.  12  0 0 
Add  diff.  37  20 


Ans.  12  37  20 

(10)  hr.min.sec. 
Time  at  Ph.  12  0 0 
Subtr.  diff.  37  20 


(9)  hr.min.sec. 

Time  at  N.  Y.  11  0 0 A.  M. 

30°=  2 0 0 to  be  added. 

Ans.  1 0 0 P.  M. 

(11)  hr.min.sec. 
Time  at  N.  Y.  11  0 0 
Subtract  diff  1 4 56 


Ans.  11  22  40  A.  M. 


Ans.  9 55  4 A.  M. 


(12)  124°— 80°  42/=43°  18'  : 43°  18/=15= 

2 hr.  53  min.  12  sec. 


hr.min.sec. 
Time  at  W.  1 0 0 
Subtr.  diff.  2 53  12 


Ans.  10  6 48  A.  M. 


Note.  — In  performing  the  sub- 
traction we  can  not  take  3 hr.  from 
1 hr.,  but  1 P.  M.  is  the  13th  hour 
from  midnight,  from  which,  after 
taking  3 hr.,  the  remainder  is  the 


10th  hour  from  midnight,  or  10  A.  M. 


Article  113. — Factoring. 

Note  . — Most  pupils  in  a short  time  may  be  taught  to  give  the 
prime  factors  of  all  the  composite  numbers,  from  4 to  100,  men- 
tally, or  by  inspection.  The  great  simplicity  of  the  first  21  ex- 
amples, renders  it  unnecessary  to  present  their  solution  here. 

(22)  105=3=35  : 35=5=7.  Ans.  3,  5,  7. 

(23)  168=2=84  : 84=2=42  : 42=2=21  : 21=3=7. 

Ans.  2,  2,  2,  3,  7. 

(24)  216=2=108  : 108=2=54  : 54=2=27  : 27=3=9  : 

9=3=3.  Ans.  2,  2,  2,  3,  3,  3. 

(25)  330=2=165  : 165=3=55  : 55=5=11.  Ans.  2,  3,  5, 11. 

(26) -  110=2X5X11  : 210=2X3X5X7.  Ans.  2,  5. 

(27)  105=3X5X7  : 231=3X7X11-  Ans.  3,  7. 

(28)  330=2X3X5X11  : 390=2X3X5X13.  Ans.  2,  3,  5. 

(29)  231=3X7X11  : 330=2X3X5X11-  Ans.  3,  11. 


GREATEST  COMMON  DIVISOR. 
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Article  114. 

(1)  42=2X3X7  : hence  the  divisors  are,  2,  3,  7 ; and 

2X3=6 ; 2X7=14 ; and  3X7=21.  Ans. 

(2)  105=3X5X7  : hence  the  divisors  are,  3,  5,  7 ; and 

3X5=15;  3X7=21;  and  5X7=35.  Ans. 

(3)  20=2X2X5  : hence  the  divisors  are,  2,  5 ; and  2X2=4; 

and  2X5=10.  Ans. 

(4)  24=2X2X2X3  : hence  the  divisors  are,  2,  3 ; and  2X2 

=4;  2X3=6;  2X2X2=8;  and  2X2X3=12.  Ans. 

Article  116. — Rule  I. 

(4)  42=2X3X7  : 54=2X3X3X3  : hence  2X3=6  gr.  c.  d. 

(5)  70=2X5X7  : 110=2X5X11  : hence  2X5=10  gr.  c.  d. 

(6)  105=3X5X7  : 165=3X5X11  : hence  3X5=15  g.  c.  d. 

(7)  60=2X2X3X5  : 90=2X3X3X5  : hence  2X3X5 

=30  g.  c.  d. 

(8)  140=2X2X5X7  : 210=2X3X5X7  : hence  2X5X7 

=70  g.  c.  d. 

(9)  66=2X3X11  : 154=2X7X11  : hence  2X11=22  g.  c.  d. 

(10)  154=2X7X11  : 280=2X2X2X5X7  : hence  2X7 

=14  g.  c d. 

(11)  231=3X7X11  : 273=3X7X13  : hence  3X7=21  g.  c.  d. 

(12)  30=2X3X5  : 42=2X3X7  : 66=2X3X11  : hence 

2X3=6  g.  c.  d. 

(13)  60=2X2X3X5  : 90=2X3X3X5  : 150=2X3X5X5  : 

hence  2X3X5=30  g.  c.  d. 

Article  117. — Rule  II. 

(4)  495=42=11+33  r. : 42=33=1+9  r.  : 33=9=3+6  r.  : 

9=6=l+3  r.  : 6=3=2.  Ans.  3. 

(5)  323=247=1+76  r.  : 247=76=3+19  r.  : 76=19=4. 

Ans.  19. 

(6)  465=285=1+180  r.  : 285=180=1+105  r.  : 180=105 
=1+75  r.  : 105=75=1+30  r.  : 75=30=2+15  r : 

30=15=2.  Ans.  15. 

© — © 
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(7)  1274-t-532=2+210  r.  : 532=210=2+112  r.  : 210=112 

=1+98  r.  : 112=98=1+14  r.  : 98=14=7;  Ans.  14. 

(8)  759=337=2+85  r.  : 337=85=3+82  r.  : 85=82 

=1+3  r.  : 82=3—27+1  r.  : 3=1=3.  Ans.  1. 

(9)  69087=9873=6+9849  r.  : 9873=9849=1+24  r.  : 
9849=24=410+9  r.  : 24=9=2+6  r.  : 9=6=l+3  r.  : 

6=3=2.  Ans.  3. 

(10)  1814=1776=1+38  r.  : 1776=38=46+28  r.  : 38=28 
=1+10  r.  : 28=10=2+8  r.  : 10=8=1+2  r.  : 8=2=4. 

Ans.  2. 

(11)  1815=693=2+429  r.  ; 693=429=1+264  r.  : 429+264 
=1+165  r.  : 264=165=1+99  r.  : 165=99=1+66  r.  : 

99=66=1+33  r.  : 66=33=2.  Ans.  33. 

(12)  3471=2145=1+1326  r.  : 2145=1326=1+819  r.  : 
1326=819=1+507  r.  : 819=507=1+312  r.  : 507=312 
=1  + 195  r.  : 312=195=1+117  r.  : 195=117=1+78  r.  : 

117=78=1+39  r.  : 78=39=2.  Ans.  39. 

(13)  17017=840=20+217  r.  : 840=217=3+189  r. : 217=189 
=1+28  r.  : 189=28=6+21  r.  : 28=21=1+7  r.  : 21=7 

=3.  Ans.  7. 

(14)  153452=66284=2+20884  r.  : 66284=20884 
=3+3632  r.  : 20884=3632=5+2724  r.  : 3632=2724 

=1+908  r.  : 2724=908=3.  Ans.  908. 

(15)  55=40=1+15  r.  : 40=15=2+10  r.  : 15=10=1+5  r.  : 

10=5=2.  Again,  105=5=21.  Ans.  5.  Or,  by  resolving 
the  numbers  into  their  prime  factors,  and  taking  the  pro- 
duct of  those  factors  that  are  common.  40=2X2X2X5. 
55=5X11-  105=3X7X5.  Since  5 is  the  only  factor 

common  to  each  of  the  numbers,  it  is  their  only  com- 
mon divisor. 

(16)  154=70=2+14  r.  ; 70=14=5.  Again,  819=14 

=58+7  r.  : 14=7=2.  Ans.  7. 

(17)  168=120=1+48  r.  ; 120=48=2+24  r.  : 48=24=2. 
Again,  1768=24=73+16  r. : 24=16=1+8  r.  ; 16=8=2. 
Ans.  8.  Or,  120=2X2X2X3X5.  168=2X2X2X3X7. 
1768=2X2X2X13X17,  hence,  2X2X2=8,  is  the  great- 
est common  divisor. 
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Article  119- 

-Rule  I . 

(3)  12=2X2X3 

(4)  6=2X3 

3O=£X0X5 

10=2X5 

2X2X3X5=60  Ans. 

18=2X0X3 

2X3X5X3=90  Ans. 

(5)  6=2X3 

(6)  6=2X3 

8=#X  2X2 

15=0X5 

9=0X3 

35=0X7 

2X3X2X2X3=72  Ans. 

2X3X5X7=210  Ans. 

(7)  10=2X5 

(8)  9=3X3 

12=$X2X3 

15=0X  5 

15=0X0 

18=2X0  X 0 

2X5X2X3=60  Ans. 

24=2X2X2X0 

3X3X5X2X2X2=360  Ans. 

(9)  8=2X2X2 

(10)  14=2X7 

15=3X5 

21=3  xli 

12=$X^X0 

30=2X0x5 

30=$X  0X0 

35=0X2 

2X2X2X3X5  = 120  Ans. 

.2X7X3X5=210  Ans. 

Remark. — When  the  numbers  are  small,  or  -when  they  are 

few,  Rule  1st  is  preferable ; but  in  other  cases  Rule  2d  is  the 

best.  It  will  be  advantageous  to 

require  the  pupil  to  work 

several  of  the  same  examples  by  both  rules. 

Article  120  — 

-Rule  II. 

(2)  2)6  10  (3)  3)15  21 

35  (4)  3)9  12 

35  5)5  7 

35  3 4 

2X3X5=30  Ans.  ^ ^ 

^ 3X3X4=36  Ans. 

1 1 

1 

3X5X7=105  Ans. 

(5)  7)14  21  (6)  3)6  9 

15  (7)  2)4  14  35 

2 3 2 3 

5 7)2  7 35 

7X2X3=42  Ans.  3X2X3X5=90  Ans.  “ ' 7 

2X7X2X5=140  Ans. 

Key. — 5 
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(8)  2)6 

10  15  18 

(9)  These  numbers  contain 

3)3 

5 15  9 

no  common  factor,  there- 
fore their  least  common 

5)1 

5 5 3 

multiple  is  their  product. 

1113 

2X3X5X3=90  Ans. 

7X11X13X3=3003  Ans. 

(10)  2)63 

2) 63 

3) 63 

12  84  7 
6 42  7 
3 21  7 

(11)  3)54  81  63  ’ 

3)18  27  21 

3)6  9 7 

7)21 

1 7 7 

2 3 7 

3X3X3X2X3X7=1134  Ans. 

3 111 

2X2X3X7X3=252  Ans. 

(12)  2)8 

12  20  24  25 

(13)  2)9  10  24  25  32  45 

2)4 

6 10  12  25 

2)9  5 12  25  16  45 

2)2 

3 5 6 25 

2)9  5 6 25  8 45 

3)1 

3 5 3 25 

3)9  5 3 25  4 45 

5)1 

1 5 1 25 

3)3  5 1 25  4 15 

11115 
2X2X2X3X5X5=600  Ans. 

5)1  5 1 25  4 5 

1115  4 1 

2X2X2X3X3X5X5X4 
=7200  Ans. 

(14)  2)98 

72  64  21  18 

(15)  2)2  3 4 5 6 7 8 9 

2)49 

36  32  21  9 

2)1  3 2 5 3 7 4 9 

2)49 

18  16  21  9 

3)1  3 1 5 3 7 2 9 

3)49 

9 8 21  9 

1115  17  2 3 

3)49 

3 8 7 3 

2X2X3X5X7X2X3=2520  Ans. 

7)49 

18  7 1 

7 18  11 

2X2X2X3X3X7X7X8=28224  Ans. 

© — — — — -© 

COMMON  FRACTIONS.  67 


COMMON  FRACTIONS. 

Suggestions  to  Teachers. — A thorough  knowledge  of  fractions 
is  indispensable  to  a proper  understanding  of  all  the  most  im- 
portant and  useful  parts  of  Arithmetic,  and  is  also  of  great 
utility  in  almost  every  branch  of  science;  therefore,  no  pains 
should  be  spared  to  render  the  pupil  perfectly  acquainted  with 
the  subject. 

Previous  to  commencing  fractions  in  written  arithmetic,  it  is 
desirable  that  the  pupil  should  have  studied  Mental  Fractions. 
(See  Ray’s  Arithmetic,  2d  Book,  page  86,  following.)  When  this 
has  not  been  attended  to,  the  instructor  will  find  it  advantageous, 
at  the  commencement  of  bach  case,  to  prepare  questions  to  be 
solved  mentally,  similar  to  those  which  follow. 

As  far  as  it  may  be  practicable,  let  the  pupil  be  made  to  under- 
stand clearly  the  nature  of  every  operation  he  is  required  to  per- 
form. In  doing  this,  the  examples  and  illustrations  derived  from 
mental  arithmetic  will  be  found  of  great  value. 

Article  138. — Case  I. 

Note. — For  me’htal  exercises,  and  the  method  of  illustrating  the 
subject,  see  Ray’s  Arithmetic,  2d  Book,  page  95. 

The  only  difficulty  in  solving  the  examples  in  this  section,  con- 
sists in  finding  the  greatest  common  divisor  of  both  terms  of  the 
fraction.  The  following  are  the  greatest  common  divisors. 

(2)  6.  (3)  30.  (4)  6.  (5)  15.  (6)  30.  (7)  14. 

(8)  16.  (9)  5.  (10)  18.  (11)  14.  (12)  15.  (13)  97. 

(14)  111.  (15)  101.  (16)  23.  (17)  117.  (18)  199; 

Article  139. — Case  II. 

From  the  1st  and  2d  questions  in  this  Article,  it  will  be  readily 
seen  that  the  reduction  of  an  improper  fraction  to  a whole  or 
mixed  number,  involves  the  same  principle  as  reduction  from  a 
lower  to  a higher  denomination.  Thus,  to  reduce  17  pecks  to 
bushels,  and  to  reduce  17  fourths  to  units,  or  to  a mixed  num- 
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ber,  all  involve  the  same  principle,  and  are  performed  in  the  same 
manner. 

Note. — For  mental  exercises  embracing  the  principles  of  this 
case,  see  Ray’s  Arithmetic,  2d  Book,  page  90. 

The  examples  in  this  Article  being  all  performed  by  division, 
the  .exhibition  of  the  manner  of  doing  the  work  would  consist 
simply  in  writing  down  the  question  and  then  the  answer;  thus, 


From  the  first  six  examples  it  will  be  seen  that  the  reduction 
of  a whole  or  mixed  number  to  an  improper  fraction,  involves 
the  same  principle  as  the  reduction  from  a higher  denomination 
to  a lower. 

Note.- — For  mental  exercises  embracing  the  principles  of  this 
case,  see  Ray’s  Arithmetic,  2d  book,  page  89. 


(7)  8X4+3=35.  Ans.  \5.  (8)  12X5+3=63.  Ans.  6/ 

(9)  5X10+3=53.  Ans.  f§.  (10)  15X6+3=93.  Ans. 

(11)  26X24+13=637.  Ans.  %3/. 

(12)  8X2+1=17.  Aris.  S *7.  (13)5X4+1=21.  Ans.  \l . 

(14)  3X55+17=182.  Ans. 

(15)  46X8+5=373.  Ans.  3§3. 

(16)  21X583+117=12360.  Ans.  l§ f|°. 

(17)  1X1000+999=1999.  Ans. 

(18)  14X71+6=1000.  Ans.  1^°. 


Q-  (6),  ¥=8|. 


Article  140. — Case  III. 


(19)  10X111+1=1111-  A ns.  Vti 


Article  141. 


(4)  19=-  ' 


19X19  361 

Ans. 


= — Ans. 
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Article  142. — Case  IV. 

(5)  ViXf=ll  4ns.  (6)  |X|=|f  4ns. 
(7)  l|=1y3  ; then,  f X lg3=i|  g 4ns. 


Article  143. 


1 $ 4 1 J 
(12)  -X-X-=-  Am. 
V ; $ 4 9 9 


1 $ 4 1 
(13)  -X-X-=-  Ans. 
K J 9 4 3 9 


17  35  $ $ U 

(14)  1—4=—.  -X-X — =1  Ans. 

' ' 18  18  $ $ ^1$ 

3 7 $ 8 8 

(15)  1-=-.  -X-X -=-==2  Ans. 

K ; 4 4 % $ 4 4 

6 i3  0 t n i 

(16) 1-= — . — X— -X— —-Ans. 

y ; 7 7 1$  1$  % 2 

2 

1 l 1 0 1 

(17)  -X -X-X-=-  Ans. 

K ' 2 $ $ 1 4 

1 % $ 4 $ $ 0 1 

(18)  -X-X-X-X-X-X— =—  Am*. 

^ ^ M M0  16 


Article  144, — Case  Y. 


(5) 


1X4X5  20 


2X4X5  40 
3X2X5_30 
4X2X5  40 

4X2X4 32 

5X2X4  40 


(6) 


1X3X4 12 

2X3X4  24 
1X2X4=J_ 
3X2X4  24 
1X2X3__6 
4X2X3  24 


(7)  !><5X7=35 
^ ; 2X5X7  70 

3X2X7 42 

5X2X7  70 

6X2X5 60 

7X2X5  70 


V > 
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1X3X4X5 

60 

(9) 

2X5X7X8  560 

■ 2X3X4X5 

120 

3X6X7X8  840 

2X2X4X5 

80 

2X3X7X8  336 

3X2X4X5 

120 

6X3X7X8  840 

3X2X3X5 

90 

3X3X5X8  360 

4X2X3X5 

~ 120 

7X3X5X8~840 

4X2X3X4 

96 

5X3X5X7__525 

5X2X3X4' 

_ 120 

8X3X5X7- 840 

6X7X13 
(10)  — 

11X7X13 

546 

~1001 

(11)  Jof|=S. 
2i=l  3=1 

(12)  | of  |=|. 

gXfXf  XI 

4XHX13 

572 

3X3X1 9 

5X7  35 

7XHX13 

_1001 

8X3X1  24 

8X7~  56 

_8X11X7_ 

616 

7X8X1 66 

1X8 8 

13X11X7' 

~1001 

3X8X1  ~24 

7X8  ~56 

3X8X3  72 
1X8X3  24 

Article  145. 

In  solution  of  questions  in  this  Article,  the  multiplier  of  both 
terms  of  each  fraction  is  supposed  to  be  obtained  mentally , by  di- 
viding the  largest  denominator  by  the  denominator  of  the  fraction 
to  be  reduced. 

1X2  „ 1X4 

(2)  - =f  (3)  - : 

2X2  2X4 

1X2 

=*  W?X2=I 

1X5  • 
(5)  2X5=- 

1=1 

1X2 

1X3_S 

2X2_4 

4X2 

e: 

2X3  5 

=e  i=i 

5X2  10 

3 3 

T<5— TU 
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1X4  < 

iX7  7 

/ON  3X4 

3X4  12 

^ ^ 2X7  15 

(8)  — - 
4X4 

£X2_io 

4X2 8 

5X2 

6X2  11 

7X2  14 

8X2' 

7 _ 7 
72—72 

9 9 

14 — 14 

4X4  3X4 

4« 


-75 


Article  146. — C ase  VI. 


2X4 ^ 

3X4“T”5 
3X3_0 
4X3  T2 

12=72 


(4)  Least  common  multiple  of  2,  3,  and  4=12.  (Art.  119,  120.) 
22=6,  132=4,  V2=3 ; 

*1X6=6,  1X4=4,  3X1=3.  Ans.  7%,  t\, 

(5)  Least  common  multiple  of  3,  6,  and  9=18.  (Art.  119, 120.) 

lJ3_g  1 8_3  i 8__2  • 

AX6=6,  1X3=3,  1X2=2.  Arts.  T%,  7%,  T%. 

(6)  Least  common  multiple  of  2,  4,  and  5=20. 

22°=10,  ^==5,  2_0=4. 

1X10=10,  3X5=15,  4X4=16.  Ans.  jfi,  |§, 

(7)  Least  common  multiple  of  8,  5,  and  10=40. 

s°=5,  V=8.  t§=4; 

3X5=15,  4X8=32,  9X4=36.  Ans.  ||.  f j. 

(8)  Least  common  multiple  of  3,  4,  and  8=24. 

24 g 24 q 2^4 g . 

2X8=16,  3X6=18,  7X3=21.  Ans.  M,  z f,  li 

(9)  Least  common  multiple  of  4,  8,  and  9=72. 

Y=18,  7g2=9,  V=8; 

3X18=54,  5X9=45,  5X8=40.  Ans. 

(10)  2T=f . Least  common  multiple  of  7,  14,  7,  and  28=28. 

2 8 a 2 8 o 2 8 A 2 8 i . 

7 —4,  74— 7 — 25— 1 J 

2X4=8,  5X2=10,  3X4=12,  11X1=11. 

Ans.  2g,  2§,  2§ > 25- 

(11)  Least  common  multiple  of  2,  3,  4,  5,  6=60. 

62°=30,  ^°=20,  64°=15,  65°=12,  6g°=10: 

1X30=30,  2X20=40,  3X15=45,  4X12=48, 

5X10=50.  Ans.  §g,  |g,  |g,  |g. 
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rno\  1 7 7 10 5 o2 12 

(12)  g Ot  4—  g.  T3  — 5-  ^3—  3 • 

The  fractions  then  are,  f,  f,  |,  and  § . 

Least  common  multiple  of  4,  8,  6,  and  5=120. 

1§°=30,  1|°=15i  1 § °=20,  1§°=24; 

3X30=90,  7X15=105,  5X20=100,  12X24=288. 

90  105  100  288 

Ans.  T20>  720>  T2g- 


Suggestion. — In  working  the  questions,  until  the  pupils  are 
well  acquainted  with  the  operation,  they  should  be  required  to 
put  down  the  work  after  the  manner  of  Ex.  1,  Art.  146,  Arith., 
as  this  presents  the  reason  why  the  values  *of  the  fractions  are 
not  altered. 


Article  147. — Addition. 

(2)  Ans.  f=f=l£.  (3)  Ans.  L°=2.  (4)  Ans.  V=2. 

(5)  Ans.  V5— 2.  (6)  Ans.  j§=l.  (7)  Ans.  f|=3T+ 

Article  148. 

(5)  4+17+29+48+76=174  ; hence,  sum=  VV— 2 Ans. 

(6)  11  + 19+29+101=160;  hence,  sum=y|f=p)=l-g  Ans. 

(7)  999+888+777=2664;  hence,  sum=f§§£=f|f 

=2t|%  Ans. 

(8)  Ans. 

(9)  §+3=Tf+T25=Tl  Ans. 

(10)  I+T2=il+il=il=l2l  Ans. 

(11)  4+i+K=264+2?+If=2f=22;j  Ans. 

(12)  i+i-f'-rr— ^ Ans. 

(13)  2+3+l+l+g=IB+lo+gi+g§+gi=io=i§ 

=l29(j  Ans. 


(14)  7 2 + T 3 + T ? + 1 5 = 345g O + 544  g°0  + ^ tV 0 + aWg 

==ill§=T5g42%  Ans. 

(15)  ^+i=|+§=! ; 2+3=5;  5+|=5|  Ans. 


COMMON  FRACTIONS. 


© 

73 


(16)  f+2+f~M+2#+M— 20— 220  5 7+8—15; 

15+251g=1721^-  Ans. 

(17)  |+!+|+l=|§+M+IHi§=ig¥=fl=2T5 ; 

16+12+8+2=38 ; 38+2TV=40T4Tr  Ans. 

(18)  | of  f=T62=4;  | of  | of  72=g;  4+1= l+g— § 

=|  Ans. 

(19)  4 of  l4=|  of  §=t35  5 4 °f  24=4  of  f=xg  ; V of  4 

=12  5 T3g+Tg+T2+I=2g§+2iB+ll8+IIS=ll  o 

=24  §4  Ans. 

(20)  §+776+/0+t!tJ+2S3OZJ— 25§  0+2500+21^0+2500 

+2500=§fo0— ^ Ans. 


Article  149. — Subtraction. 

(2)  f=*  : «=i  : f=4  : : V=2  : |=1. 

Article  150. 

(5)  |— Ans.  (6)  i| — T7g=T8g=£  Ans. 

(7)  I 4=7^Z  T2=T52 

(8)  I — 7=20 — '20=20  Ans. 

(9)  | — f=396 — 38g=31g  Ans. 

(10)  4—17=44— 27=77  -^W5- 
C11)  I — §=§4 — 27=27  Ans. 

(3.2)  | — 4=75 — 75=70  Ans. 

(13)  745— 70=380 330=350=5  Ans. 

(14)  287 — 77=72 — 42=472==0  Alls. 

(17)  4|-2|=2f  =24  Ans. 

(18)  8| — 3f=2g5 — V=134=4f  Ans. 

(19)  5f — 44=5| — 4|=lg  Ans. 

(20)  7| — 4f=^3 — V=fl — f 2=11=272  Ans. 

(21)  5 — 14=  2° — 1=2=34  -4»»- 
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(22)  8-f-V— f=V=7|  Ans. 

(23)  1 1 — 4§=  V— V = 5g8=6|  Ans. 

(24)  8-3T33=:7||-3T33=.4ii  Ans. 

(25)  | of  V°=6;  | of  f =4 ; 6-4=2  Ans. 

(26)  ^ of  ^=f  ; I of  g=j5g ; §— TSg=ff — 75  Arcs. 

(27)  | Of  19=3^8.  14i  = 5_7.  V-¥=W^W-H 

=1^  Ans. 

(28)  | of  2i=6/;  § of  72=27= 1 f 5 ; 1§«— V=V 

=14§  Ans. 


MULTIPLICATIOI. 

Suggestions  to  Teachers. — When  the  pupil  comes  to  the  mul- 
tiplication of  fractions,  he  will  probably  be  surprised,  at  first,  to 
find  that  the  product  is  frequently  less  than  the  multiplicand, 
while  in  the  multiplication  of  whole  numbers,  it  is  always 
greater.  The  pupil  should  be  reminded  that  the  multiplier  shows 
how  many  times  the  multiplicand  is  to  be  taken.  Thus,  if  the  mul- 
tiplier is  2,  the  multiplicand  is  to  be  taken  two  times ; if  1,  it  is 
to  be  taken  one  time;  if  5,  it  is  to  be  taken  half  a time,  etc. 
Hence,  if  the  multiplier  be  less  than  1,  the  product  will  be  less 
than  the  multiplicand,  also,  the  less  the  value  of  the  fraction  by 
which  we  multiply,  the  less  the  product:  when  the  multiplier 
becomes  infinitely  small,  the  product  becomes  infinitely  small, 
and  when  the  multiplier  is  0,  the  product  is  also  0. 

It  should  also  be  noticed,  that  to  multiply  by  etc.,  is  the 
same  as  to  divide  by  2,  3,  etc.;  also,  that  to  multiply  by,f,  is  the 
same  as  to  multiply  by  2,  and  divide  by  3,  etc.  Indeed,  it  is  a 
general  rule,  that  when  any  result  is  obtained  by  dividing  one  number 
by  another , the  same  result  may  be  obtained  by  multiplying  the  given 
number  by  the  divisor , written  in  a fractional  form , and  inverted. 

Article  151. — Case  I. 

(14)  HX12=W=tlf  Am.  (IS)  #tX7=1=|  Am. 
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5 95 

(16)  AX»=— HM l Ans.  (17)  l|X8=— =2g5=3i  Ans. 

4j>  o 4 


(18)  t9?X21= 


9X21  9X3 


14 


=-— -=227=13A  Ans. 
2 


(19)  liXlO- 


11X10  11X2 


15 


(20)  fX9= 


5X9 


-5  Ans. 


(22)  181X3=1X8+18X8=6+144=150  Ans. 

(23)  16|X3=fX3+16X3=2+48=50  Ans. 

(24)  10|X7=iX7+10X7=V+70=75|  Ans. 

(25)  10|X9=|X9+10X9=4g5+90=97^  Ans. 


Article  152.— Case  II. 

(12)  28X4=^^=4X4=16  Ans. 

7 

(13)  36X1=5^=4X7=28  Ans. 

9 


(14)  50Xio=— 5^— 5]><9:=45  Ans. 

10 

(15)  31Xl=fi^S='V!=20|  Ans. 

3 

(16)  29X|=— =V=21f  Ans. 

4 

(17)  37Xf=5I^=i  1 8— 29 1 Ans. 

5 

(19)  25X8f =2i5  X V =5X43=215  Ans. 

(20)  45X6 J=4j5 X V = 1 ¥ 5 =281 1 Ans. 

(21)  55X9|=5T5X676=3¥°=518f  Ans. 

(22)  64X8l=6T4X  V=8X71=568  Am. 


76 


KEY  TO  KAY’S  THIRD  BOOK. 


Article  153“— Case  III. 
(4)  TsXfHjT  Ans.  (5)  T2Xi=T05  Ans. 

-7-Xt8t=tsA  Jns.  (7)  Axlj=— - 

13X2 

3 3 3__5  3_5\x3_  ^X3 


(6)  tWt=i %\Ans. 

(9)  8|«y.  yx^ 


45=3|  Ans. 
9X19 


(10)  17t\=Vt°;  t9uXW=~^-=1tV==15T6t  Ans. 

(11)  2|=|;  fX|=245=6i  Ans. 

(12)  16i=323  ; 323X323=1  0489=272{  Ans. 

(13)  l of  4=| ; i of  5=| ; |X§=^='3<>=H  A*. 

3X3 

(14)  f of  4|==f  of  i33=|f ; i of  32=1  of  ; 

jifXl= = V=l|  Ans. 

3X3 

(15)  I of  91=1  of  ¥=W  ; ! of  17=  V ; 

Wxy-— - — ==6!9— 78f  4«w. 

8 

9 nf  71 9 of  23  3X11  3 3 1 1 . fOfl  3 1 1 94  9 

(lt>)  yfl  Ot  <3—  TO  Ot  3 == = 5 ; yiy  01  obyy — j-g  01  yy 

5 

ii  \ yf\A  r> 

— 1 W3  9=4172f  Ans. 


949  . 3 3 xx  9 4 9 HX949 

— 13  I 5 A 1 5 

5X5 


$ 5 5 10 

(17)  7X-X-X-: 

1 2 7 $ 

% $ $ $ % $ f . 

(18)  -X  — X-X-X-X-=l  Ans. 

1 ;M0  9 M f 

1 0 4 it  $ 2 6 

(19)  jxix0x0x4x3><r^=1  Xns- 


-© 
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$ 4 n i $ 5 % n % A 

(20)  -X-X-X-X-X-X-X— =|  Ans. 
v ] K 9 ^ 0 4 0 0 1^ 


■ $ n u % t 3 , 

(21)  -X  — X — X— X-X-=24  Ans. 
V 1 % 0 4 4$  1 1 


Article  153.^ 


(1)  l£=f;  2|=|;^X-=V=2f  cts.  A™. 

d>  d>  d>  <fl»  (fl»  <J> 

$ 9 9 <u>  $ v 

(2)  |X3=2;  |X5=L°  = 3i;  §X7=V=4§; 

^ 13  $ $ 

3Xy=¥=4i;  I xy=v=3|^. 

8 2 
$4  10 

(3)  4|=%4;  3I  = W;  — X— =16  cts.  Ans . 

0 3 

15  4 

00  10 

(4)  18|=V;  3^=Vj  —X -^-=$60  Arcs. 


(5)  1*=*  > l^x£=*i  jlns- 

4 


(6)  21=|i  -X^=4=$2  As. 


(7)  5|=V;  li=f;  yX-=Y=S6§ 

3 

(8)  51=  y;  7|  = V;  V X y = »|>=42|  mi.  Am. 


-© 
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$ 2 

(9)  | of  f=-X-  = § Ans. 

(10) 6j=Y;  5J=y;  I of  y = Vi  fx^=y=$8J 

^ r [ALiis. 

$ 5 $\  ± 1 h 5X11X5 

(11)  JX0XTXIX8XT“  8 = 5 =34l  ^ 


Article  154. — Case  I. 

Remark. — In  dividing  a fraction  by  a whole  number,  the  quo- 
tient will  always  be  less  than  the  dividend,  as  in  the  division  of 
whole  numbers ; thus,  to  divide  4 by  4,  we  really  find  what  part 
of  a time  4 is  contained  in  ^ ; we  also  find  the  \ of  §,  since  to  di- 
vide by  4,  is  the  same  thing  as  to  multiply  by  |. 

In  the  solution  of  the  following  questions,  we  have  not  marked 
the  canceled  factors,  by  drawing  lines  across  them,  on  account  of 
the  extra  space  occupied  by  this  kind  of  type : in  operations  per- 
formed on  the  slate,  or  at  the  blackboard,  the  canceled  factors 
should  always  be  marked,  in  order  to  avoid  mistakes. 

(5)  T§-^4==T3jj  Ans.  (6)  7j-T-3=y3y  Ans. 

(7)  so-i-5=TUS  Ans.  (8)  21-7-7=^  Ans. 

(9)  M-4 =£  Ans.  (10)  2-7-5=yfl  Ans. 

(12)  3|=V;  Y-t-5 =lAns.  (13)  8§=V;  4#-*-7=f=li  Ans. 


(14)  }y^-9=T9  Ans. 
(16)  |-i-5=233  Ans. 


(15)  4f=V  ; .%4~8=§  Ans. 
(17)  124=878;  8?8-s-ll=f=l4  Ans. 


(18)  3|=V;  V-7 =U  Ans. 

(19)  47§=2F;  2F--15=2FXt,5=— =?f=3A  Ans . 

5X5 
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(20)  130|=3|2;  3!3-7-18=3f  2XtV 


196 


3X9 
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Article  155. — Case  II. 

(4)  4-- §=—==10  Ans.  (5)  16^f=15*?=V==21i  Ans. 

2 3 


(6)  8-hT\=?^=4X15=60  Ans. 

(7)  6=i=— =2X7=14  Ans. 

3 

(8)  13=f=H*5=y=2lf  Ans. 

3 

(9)  21=T7T=-1— =3X11=33  Ans. 

7 

(11)  2§=V2;  6=  =2|  yd.  Ans 


(12)  3!=L5;  30-5-V= 


12 
30X4 
15 


=2X4=8  lb.  Ans. 


(13)  4§=V  ; 50—  V =J^1==  W=1  1 A Arcs. 

31 

(14)  5|=V  ; 56- V=— =— =¥=10| 

49  7 


Article  156. — Case  III. 

Remake. — Pupils  are  often  at  a loss  to  understand,  why  it  is 
that  the  quotient  of  one  proper  fraction,  divided  by  another,  is 
sometimes  a whole  number,  or  greater  than  unity.  The  teacher 
should  be  careful  to  explain  this  subject,  by  means  of  familiar 
examples,  such  as  may  be  found  in  Ray’s  Arithmetic,  2d  Book, 
Section  xxi.  It  should  also  be  shown,  that  if  we  take  any  divi- 
dend, and  divide  it  by  different  numbers,  that  as  the  divisor  be- 
comes less,  the  quotient  becomes  greater;  so  that,  by  making  the 
divisor  sufficiently  small,  the  quotient  may  be  made  as  large  as 
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we  please.  Thus,  the  quotient  of  ^ divided  by  y,  is  2 ; by  is  4 ; 
by  y1^,  is  8;  by  *s  2000000,  etc.  It  is  on  this  prin- 

ciple, that  mathematicians,  say,  that  the  quotient  of  any  number, 
divided  by  0,  is  infinitely  large. 

(5)  }+WxH'  (6)  3-H=iXt=2  Am 

(V  J+HXH  dm.  (8)  |-i-|=|X|=|=li  Am. 

(9)l-j=lXf=!=li  Am. 

(10)  21=S;  |=t,s=|X,15=40  Ans. 

(11)  4J=|j  1*=| ; *-|=lX|=V=3|  dm. 

(12)  4!=y  ; 5i=V;  y^-V^yj><ASi|S=!f  As. 

41 

(13)  2j=f  ; 7J=V;  |H-'25=?XA=!Xi=A  A». 

(14)  •j-s- -gyj—^X 5x0==25  Hras. 

(15)  | of  |=A;  f of  |=T94  ; T85-T94=AXy=H|  4lf. 

(16)  * of  y=tt ; | of  y =>  §5 ; itxT§5=-  41  ■ • 


[Hr 


3X105 

Article  157. 

(2)  ll=?l=l|X*=AXt=A  dm. 

(3)  8|=7g7  ; \7  =35='7g7X2I5“  VXi=745  As. 

(4)  8=!?=!x!7=y=3i  As. 

(5)  8}=^;  14=-y=,T4XA=fXf=f=lf  Am. 

(6)  li=||-iiX«=lXl=A  Ai. 


In  solving  this  example  we  find  12T% 
— 1YQ,  and  83= V.  When  the  latter  is 
inverted,  41  becomes  a divisor,  and,  there- 
fore, is  placed  on  the  left. 


Ans. 


(?)  lai- 

=y; 4 

cs)  6 n 

5 

$ 

t 

10 

m $ 

1 

$ 

0 

$ 

6 

K — 5 
0 — 6 
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Article  158.a 


(3)  ^—%Xl=rs  Ans. 

5 


rXTT=TT  Ans. 


(5)  -I=2g  -r^=|SX 3 1=4  If  AnS. 

4f 

2| 


(7)  M=  ^+¥=iX  483=}X|=!  Am. 

5# 


(8)  ii=|xf=A;-i=fx!= 
2i 

/a\  7 .8  113.  q 5 113. 

(yj  h 5—  t 5 ; y72— 12  > 

O 1 .19.  q 2 47.  il 5 

^2 — 2 > *>1  5—1  5 > -*-4 — 4- 

1$  11$ 


11$ 

12 

0 

19 

47 

1(5 

4 

(S 

$ 

$ 2 

47 

19X2: 

; I?  X ■£ j~- — -=43 g Ans. 
7X7 

(10)  lf=f  ; 22=1 ; 
5^=V;  84f=5|4 
3 

t 

n n t 

$u  33 

33=11  Ans. 


Article  1584 

(1)  3f=|=V5Xf=¥=6l  yd.  Ans. 

(2)  2T3a-T-|=ffX|=V=3i  lb-  Ans. 

(3)  2=2=1  : l-r-l=4Xf=l  : 2-^5=2Xf=2  : l-r-|=2 
Xf=3  : 1=4— lXf=4  : 2-*"Tl)W— IX*  °y)0=500  Ans. 

(4)  42l=3f =825=  L5=825X A^  VXf =¥=111  yd.  An3. 
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(5)  10^f=V°X!=83°=26f  Ans. 

(6)  f of  l!=§  of  |=t94  J 3§— V ; 

Ans. 

(7)  t4t  of  27l=T4T  of  525=10 ; t3«j  of  2ll=T35  of  %5 

=iXV=V;  10-*- V =1t°x^t=| i=lf f 

/ o\  ^2 3 w 3 _9  . 2t_12w_6  _72  . 

I8)  2A3-4I  — — 6XT3  — g5> 

1 26 

9.72 9w65 lv/65 65 nl  A„a 

4— 53—4X72— ?X  5 — 3 2=  2 +WS. 


Article  159. 


(1) 

(2) 

$ cts. 

$ cts. 

16.061 

9.121 

9.121 

4.431 

5.43f 

0.371 

2.811 

1.621 

$33,431 

Ans.  $15,561 

(3) 

(4) 

(5) 

$ cts. 

$ cts. 

$ cts. 

50.25 

32.311 

5.811 

27.18| 

15.121 

1.18-1 

+7is.  $23,061 

+715.  $17,181 

+775.  $4.62! 

(6)  12^X9=108+4^=112-1  cts.=$1.12i  +tis. 

(7)  6^X21=126+5^=1314  cts  =$1,311  +775. 

(8)  $3.18|X15=47.70+.11|=$47.81|  Ans. 

(9)  62|X5^=1|5XV  = 1 \75=343|  cts.=$3.43f  Ans. 

(10)  18|=V  : 12^=22s  : 7?5X ¥=1 8575=234f=r$2.34|  Ans. 

(11)  16|=53°  : 13^=V  : yx2/ =25X9=225  cts=$2.25 +775. 

(12)  $3.37^X10|=6|5XV=27|75=3459I  cts.=$34.59§ 


[+715. 

(13)  17|=533  : 375X533— 125X53=6625  cts.=$66.25  Ans. 
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(14)  225--18|=3f  5X745=tXt=12  yd.  Ans. 

(15)  58ll=37^=2  3425X^-V><f=15^  bu.  Ans. 

(16)  $11,561  =5=$2.31-l  Ans. 

(17)  $31.06^=7=$4.43f  Ans. 

mi.  fur.  fur.  rd.  rd.  ft. 

(18)  5X8=40  : 40X40=1600  : 1600X16^=26400  : 

ft.  in. 

26400X12=316800  Ans. 

mi.  fur.  fur.  rd.  rd.  rd.  ft.  ft. 

(19)  2X8=16  : 16X40+2=642  : 642X161 -f 2=10595  Ans- 

ft.  rd.  ft.  rd.  fur.  rd.  fur.  mi. 

(21)  15875-^-16^=962  2 : 962=40=24  2 : 24=8=3. 

Ans.  3 mi.  2 rd.  2 ft. 

in.  ft.  in.  ft.  yd. 

(22)  142634-5-12=11886  2 : 11886=3=3962  : 

yd.  rd.  yd.  rd.  fur.  fur.  mi.  fur. 

3962-5-5^=720  2 : 720=40=18  : 18=8=2  2. 

Ans.  2 mi.  2 fur.  2 yd.  2 in. 

ml  in.  ft.  in.  in.  in.  in. 

(23)  2=126720  : 2 8=32  : 126720=32=3960  Ans. 

mi.  in.  ft.  in.  in.  in.  in. 

(24)  65=4118400  : 9 2=110  : 4118400=110=37440  Ans. 

A.  R.  R R P.  P.  P.  sq.yd.  sq.yd. 

(25)  lX4+3=7  : 7X40+16=296  : 296X301+25=8979  Ans. 

sq.yd.  P.  sq.yd.  P.  R P. 

(26)  7506-5-301=248  4 : 248-*-40=6  8 : 

R A.  R A.  R P. sq.yd. 
6-5-4=l  2.  Ans.  12  8 4 

ch.  L L in.  in.  in.  in.  in. 

(27) 5  15=515  7TVo=f§§:  ?!§X515=4V^8O=40T8|An5. 


©— — — — 0 

84  KEY  TO  RAY’S  THIRD  BOOK. 


P.  P. 

(28)  40£=821  : V X32=81X16=1296  : 1296-5-40 

R P.  R A.  A.  P. 

=32  16  : 32-5-4=8.  Ans.  8 16. 

da.  da.  da.  hr. 

(29)  365|X4=1461  : 1461X24=35064  Ans. 

hr.  da.  hr.  da.  jr.  da. 

(30)  914092-5-24=38087  4 : 38087-5-365§=104  101  : 

yr.  cen.  yr.  cen.  yr.  da.  hr. 

104-5-100=1  4.  Ans.  1 4 101  4. 

da. 

(31)  238545-5-31=7695  : 7695~-365|=30780-5-1461=21  yr., 
and  99  quarter  days  remaining,  which  reduced  to  days, 
by  dividing  by  4,  makes  24|  days.  Ans.  21  yr.  24|  da. 

Article  160. — Case  I. 
lb.  oz.  lb.  oz. 

(3)  ,VX16=||=t  Ans.  (4)  T'eX12=t|=J  Ans. 

yd.  qr.  qr.  na. 

(5)  ^0X4=4  : iX4=f  Ans. 

A.  R R P. 

(6)  725TjX4=3l<J  : 3l(jX40=|  Ans. 

$ ct. 

(7)  3f«JX100=M8=f  Ans. 

da.  hr.  hr.  min. 

(8)  T354X24=5'g  : 5'5X60=|§=i?  Ans. 
bu.  pk.  pk.  qi  qt.  pt. 

(9)  3^X4=^  : : T3oX2=f  Ans. 

Article  161. — Case  II. 
na.  qr.  qr.  yd. 

(3)  §-5-4=§  : ^-5-4=23  Ans. 

gr.  pwt.  pwt.  oz.  oz.  lb. 

(4)  §-5-24=43  : 41(J=20=h§o  : s<JU-=-12=WoU  Ans. 
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B 3 3 3 5 ft) 

(5)  |=3=A  : 247-^-.8=514  : H-l 2=g|g  Ans. 

pt.  qt.  qt.  pk.  pk.  bu. 

(6)  f-^2=T3o  : yt)=8— '•  53o-^-4=3lo  Ans. 

oz.  lb.  lb.  qr.  qr.  cwt. 

(7)  4 -v- 16=izg  : Jzz-t-ZS—vvv  : vbu-f-4= Wo'ff  Ans. 
in.  in.  na.  na.  qr.  qr.  E.Eri. 

(8)  1=21=1X1= A : A"H=A  : tV“*T5— ' 7a.  A«S- 

min.  hr.  hr.  da. 

(9)  f=-60=7§5  ; Tlk"^24— xAlJ  Ans. 

dr.  oz.  oz.  - lb.  lb.  qr. 

(10)  f=16=:Tl^  : TT2=16—  TT52  sAu  Ans. 

Article  162. — Case  III. 
cts.  cts. 

(3)  f of  100=3f  °=60  Ans. 

fur.  fur.  fur.  rd.  rd.  fur.  rd. 

(4)  f of  8=  V=3i  : of  40=8.  Ans.  3 8. 

oz.  oz.  oz.  pwt.  pwt.  oz.pwt. 

(5)  f of  12=458=9f  : |=f  of  20=6g°=12.  Ans.  9 12. 

oz.  oz.  oz.  oz.  dr.  dr.  oz.  dr. 

(6)  4 of  16=  V=9?  : 7=4  of  16=y=2§.  Ans.  9 2§.  ! 

R.  R.  R.  P.  P.  R.  P. 

(7)  5 of  4=f[=24  i 7==2  of  40=20.  Ans.  2 20. 

hhd.  hhd.  hhd.  gal.  gal.  gal.  qt.  qt. 

(8)  g of  4=2=3<£  : of  63=314  : 4==2  of  4=2. 

Ans.  3 hhd.  31  gal.  2 qt. 

Article  163. — Case  IY. 

hr.  min.  min.  da.  min. 

(5)  13  30=810  : 1=1440  : j%h%=7%  Ans. 
fur.  rd.  rd.  m.  rd. 

(6)  3 25=145  : 1=320  : i||=||  Ans. 
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ft.  in.  in.  yd.  in. 

(7)  2 8=32  : 1=36  : f §=§  Ans. 

(8)  5936^=|  Ans.,  that  is,  96  pages  are  § of  432  pages. 

mi.  fur.  rd.  rd.  mi.  fur.  rd.  rd. 

(9)  15  3 3=4923  : 35  7 7=11487  : tt94S7=4  Ans. 

A.  P.  P.  A.  R.  P.  P. 

(10)  168  28=26908  : 37  2 14=6014  : Ans. 

oz.  dr.  dr.  lb.  dr. 

m\  7 l7 1024  . i 2304  . 1 024 4 

(11)  7 Ig—  -g  : 1 — g : 2304— v Ans. 
qt.  pt.  pt.  bu.  qt.  pt.  pt. 

(12)  2 1 4=V  : 1 1 1§=243-  Ans. 

yd.  ft.  in.  in.  yd.  ft.  in.  in. 

no\  1 1 i 9 5 4 8 3 8 3 6 . 0 o Q 0 9 8 6 10846 

(13)  I 1 I IT — TJ  — 77  : 3 2 87—  7 — 77  . 


J5  8 3 6 1918  3,.- 

T0S4  5—5423  Ans. 


(2) 

hr.  min. 
| da. =16  0 

| hr.= 45 

Ans.  16  45 


Article  164. 

(3) 

da.  hr.  min. 

4 wk.=l  18  0 | wk. 

4 da.  = 6 0 § da. 

1 hr.  = 15  % hr. 


Ans.  2 0 15 


(5)  gal.  qt.  pt.  gi. 

tt  gal.  = 311* 

Y2  hhd.  =5  10  0 
Ans.  6 0 1 14 


(4) 

da.  hr.  min.  sec. 
=4  16  0 0 

= 13  20  0 

= 40  0 

- 40 


Ans.  5 6 00  40 

(6)  A.  R.  P. 
2fR.=  2 34f 


2 
3 
2 

3 min. 


a 284 


(?) 

hr.  min.  sec. 
| da. =18  40  0 
hr.=  3 20 


(8) 


cts. 


Ans.  18  36  40 


| d.=  74 
Ans.  55 


Ans.  2 1 9^1 

(9) 

pwt.  gr. 
foz.  =12  0 

I pwt.= 21 

Ans.  11  3 


COMMON  FRACTIONS. 


87 


(10) 

fur.rd.  ft.  in. 
| mi.=l  31  1 10 
T7Tfur.=  25  7 6 

Ans.  1 5 10!  4 
Or,  1 5 10  10 


(H), 

hr.min.sec. 
f da.  =20  34  17^ 
| hr.=  40  0 

Ans.  19  54  17 j 


(12) 


qr.  na. 


# Ans.  3 Oil 


Article  165. — Promiscuous  Examples. 


/-.x  32989  2999X11_!,  , 

(1)  S555T=2999XW_T5 

(2)  !+f=ll+ll“ll=l|l  : S+l=II+ii=55  : ft+ 
iHWHNA  : 2+M,-J+i+A+A=H 

+f!+H+H=!S=l?=H?,  5-|-Hf=6M  Ans. 

(3)  |— f=T2— 12=15  : TT=M~ 55=211  = 1|= 

¥— f =S¥— ! H l=1  ! I : 3*=v.  1 of  31=1  of  1 

=1.  59— I=Si— if=M=22?  A™. 

(4)  f of  to=t7h  : | of  T2=37i)  : j7g + / 3=i  o +f 0=1  o 

=||  Ans. 

(5)  i|=2l=lx§=ra ; 5l-j-3l=y  X285=M; 

T7o+M— 6§+f§=:15203— 2lo  Ans. 


(6)  10Xf- ¥=6  Ans.  (7)  10=|=10X|=53°=-16f  Ans. 

(8)  If  | of  any  thing  are  taken  from  it,  there  will  be  f left; 
if  16  is  4 -sevenths,  1-fourth  of  16,  which  is  4,  is  1 -seventh, 
and  if  4 is  1-seventh,  7X4=28,  is  the  number. 


(9)  If  to  any  thing  there  be  added  f of  it,  the  sum  will  be 
!-}-§=  7° ; if  20  is  10 -sevenths,  1-tenth  of  20,  which  is  2, 
is  1-seventh ; and  if  2 is  1-seventh,  7 times  2,  which  are 
14,  is  the  number. 

(10)  1 of  5=34,  and  § — 34 =M — Part  left- 

Or,  the  part  left  may  be  found  thus.  If  he  sell  1 of  his 
share,  he  has  f of  it  left,  and  § of  §=34=73. 

t53  of  $900=4j2°=$375  Ans. 
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(11)  i of  tWs*  1944|==l  7f 00. 

Having  7-thirtj-sixths,  if  we  divide  by  7,  we  get  1-thirty- 
sixth  ; then,  multiplying  this  by  36,  we  get  the  value  of 
the  whole.  Hence  the  answer  will  be  found  by  multi- 

T5  0 0XV 

=$10000  Ans. 


plying  the  -gg  of  the  value  by  7.  1 


(12)  | of  2=| ; 3= 

(13) 

(14) 


Ans. 


=44  Ans. 


16X23 

1 I 1 i 13  3 3 3_  l 1 4 8 |_  3 1 2_ 7 9 3_  . 

BTTSTITT  26  64”t"2654  i 2S64  26  54  ’ 


(15) 

(16) 
(17) 


4A=fi ; i3*  of  t72  of  ; i-H=A 

2X4X2 


[Ans. 


S-s-iMxfc 


If  a man  walk  2044  rods  in  7-fifteenths  of  an  hour,  he 
will  walk  1-seventh  of  2044  rods  in  1-fifteenth  of  an  hour, 
and  15  times  this  distance  in  an  hour ; this,  multiplied 
by  l{§,  will  give  the  distance  walked  in  1 hours.  Thus, 
of  2044=292,  and  292Xl5=4380=rods  walked  in  an 
hour ; and  4380Xlif=4JT8_°Xff=8468  rods  Ans. 

2044X29  292X29 


(18) 

(19) 

(20) 


(21) 


Or,  -°T4  X,75Xf§= — : = — — =8468  Ans. 

7 1 

l|  feet=15  inches=4g5  : 3|=13°  : |§=f  Ans. 
3J+3|=V+  V=H+M=W-  JA  and  T%. 

$ $ $ $ $ 

f of  2400=5X300=1500  : 1500+500=2000  : 

If  | of  B’s  monsy  is  $2000,  ^ is  | of  $2000,  which  is 
$400,  and  the  whole  will  be  4 times  $400,  which  is 
$1600  Ans. 

Since  2200  is  five-twelfths  of  what  the  elder  son  received, 
one-fifth  of  this  will  be  one-twelfth  of  what  he  received  ; 
and  twelve  times  this  last  sum  will  be  the  whole  of  the 
elder  son’s  share : 
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\ of  2-2y°-°=440,  and  440Xl2=5280=elder  son’s  share; 
for  a similar  reason,  dividing  this  last  sum  by  16,  and 
multiplying  by  35,  will  give  the  whole  estate : 
y g of  5280=330,  and  330X35=11550,  whole  estate : 
Youngest  son’s  share  2200  11550 

Eldest  son’s  share  . . 5280  7480 

7480  3)4070 

Each  daughter’s  share=$1356f 


DECIMAL  FRACTIONS. 

Suggestions  to  Teachers. — As  it  is  impossible  for  pupils  to 
understand  the  primary  rules  without  first  becoming  well  ac- 
quainted with  Numeration  and  Notation,  so  in  studying  deci- 
mals it  is  equally  important  to  become  familiar  with  their 
numeration  and  notation;  pupils  should,  therefore,  be  drilled 
at  the  black-board  until  they  can  read  and  write  decimal  frac- 
tions with  ease  and  accuracy. 

Article  175. — Numeration. 

To  be  read. — 1st  Column.  (1)  Five  tenths.  (2)  Six  hundredths. 
(3)  Three  thousandths.  (4)  Twenty-eight  thousandths.  (5)  Three 
hundred  and  forty-one  thousandths. 

2d  Column.  (1)  Three  ten-thousandths.  (2)  Six  hundred  and 
twenty-five  ten-thousandths.  (3)  Two  thousand  three  hundred 
and  seventy-four  ten-thousandths.  (4)  Two  thousand  and  six 
ten-thousandths.  (5)  One  hundred  and  four  ten-thousandths. 

3d  Column.  (1)  Four  hundred-thousandths.  (2)  One  hundred 
and  thirty-seven  hundred-thousandths.  (3)  Two  thousand  three 
hundred  and  seventy-six  hundred-thousandths.  (4)  Thirty-one 
thousand  four  hundred  and  fifty-six  hundred-thousandths.  (5) 
One  thousand  and  seven  hundred-thousandths. 

4th  Column.  (1)  Seven  millionths.  (2)  One  hundred  and 
thirty-three  millionths.  (3)  One  thousand  seven  hundred  and 
sixty-eight  millionths.  (4)  Forty  thousand  and  thirty-five  mil- 
lionths. (5)  Three  hundred  and  sixty  thousand  and  four  mil- 
lionths. 
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5 th  Column.  (1)  Eight  ten-millionths.  (2)  Nine  hundred-mil- 
lionths. (3)  One  million  ten  thousand  one  hundred  and  one 
ten-millionths.  (4)  One  hundred  thousand  three  hundred  and 
four  hundred-millionths.  (5)  Forty  thousand  and  five  hundred- 
millionths. 

6th  Column.  (1)  Six  units  and  five  tenths.  (2)  Sixty  units 
and  four  hundredths.  (3)  One  hundred  and  eighty-four  units 
and  one  hundred  and  seventy-three  thousandths. 

7th  Column.  (1)  Six  tenths , or  Six  million  ten-millionths.  (2) 
Eight  thousandths,  or  Eighty  thousand  ten-millionths.  (3)  One 
hundred  and  two  thousandths , or  One  million  and  twenty  thou- 
sand ten-millionths. 

8th  Column.  (1)  Forty  thousand  five  hundred  and  four  units, 
and  one  thousand  and  thirty-seven  hundred-thousandths.  (2) 
Fifty-four  million  units,  -and  fifty-four  millionths.  (3)  Thirty 
million  seven  hundred  and  one  thousand  units,  and  one  million 
thirty-seven  thousand  and  twenty-five  ten-millionths. 

Article  176. 


(!)  to— -5;  t§u=*05;  jfo§(J=*9135 ; yifhVao=*00203 ; 

tgtjIjBuuu— ' -0004006 

(2)  13tV=13.7j  24T§g=24.0S;  30^^=30.025; 

6™u=6.0004;  8^-1^=8.000105 


(3) 

.4 

(9) 

.4125 

(4) 

.26 

(10) 

.0205 

(5) 

.35 

(U) 

.0008 

(6) 

.08 

(12) 

.20304 

(7) 

.005 

(13) 

.00605 

(8) 

.304 

(14) 

.00009 

(27)  200.025 

(28)  29.000029 

(29)  .001000005 


(15)  .300004 

(16)  .000203 

(17)  .000007 

(18)  .0000024 

(19)  .0080006 

(20)  .00000002 


(21)  .00000907 

(22)  .20020003 

(23)  .01010001 

(24)  20.25 

(25)  106.037 

(26)  1000.001 


(30)  200.0000000002 

(31)  65.006005 


Article  177. 

(32)  14.3  (33)  32.04  (34)  1.0502 
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Article  178. — Addition. 


(2)  3.25 
6.4 
.35 


(3)  21.611 
6888.32 
3.4167 


Ans.  10.00  Ans.  6913.3477 


(4)  6.61 
636.1 
6516.14 
67.1234 
5.1233 

Ans.  7231.0967 


5 4.8 

43.31 

74.019 

11.204 


Ans.  133.333 


(6)  45.019 
7.00071 
93.4327 
6.0401 

Ans.  151.49251 


(8)  16.041 
9.000094 
33.27 
8.969 

32.719906 

Ans:  1599.69834  Ans.  100.000000 


(7)  432.432 
61.0793 
100.07794 
6.009 
1000.1001 


(9)  204.0009 
103.00000009 
42.009099 
4.30  QQ 
220*0000009 

Ans.  999.99999999 


(10)  .0035 
.00035 
.000035 
.0000035 


Ans.  .0038885 


Article  179. — Subtraction. 


(2)  5.03 
2.115 


Ans.  2.915  Ans.  10.3029  Ans.  102.00169 


(3)  24.0042 
13.7013 


(4)  170.0035 
68.00181 


(6)  .05 
.0024 


Ans.  .0476  Ans.  5.463 


(7)  13.5 
8.037 


(8)  3.00000 
.00003 


(5)  .0142 
.005 

Ans.  .0092 

(9)  29.0029 
19.003 


Ans.  2.99997 


(10)  5.000  (11)  10000.0000  (12)  1.000000 
.125  .0001  .000001 


Ans.  9.9999 

(13)  .025 
.000025 


Ans.  4.875  Ans.  9999.9999  Ans.  .999999  Ans.  .024975 


Article  181. — Multiplication. 


(2)  .35 
7 

Ans.  2.45 


(5)  . 1 5 X ■ 7=i o5I5 X t7o=  rV* =*105  Ans. 
(8)  1.035X17=17.595  Ans. 
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(9)  19 
.125 

(10)  4.5  (11)  .625 

4 64 

(12)  61.76 
.0071 

95 

38 

19 

Ans.  2.375 

Ans.  18.0  2500 

3750 

6176 

43232 

Ans.  40.000 

Ans.  .438496 

(13)  1.325 
.0716 

(14)  79000  (15)  .1 

.079  .01 

(16)  1. 

.0001 

7950 

1325 

9275 

711000  Ans.  .001 

553000 

Ans.  6241.000 

Ans.  .0001 

Ans.  .0948700 

(17)  .043 
.0021 

(18)  40000 
.000001 

(19)  .09375 
.1000064 

43 

86 

Ans.  .040000 

37500 

56250 

9375 

Ans.  .0000903 

Ans. 

.09375600000 

DIVISION. 

Suggestions  to  Teachers. — The  division  of  decimals  is  gener- 
ally a troublesome  subject  to  pupils  ; this  arises  from  a want  of 
attention  to  the  rule.  Should  the  pupil  be  at  a loss  to  understand 
why,  in  some  cases,  when  the  divisor  and  dividend  are  both  deci- 
mals, the  quotient -should  be  a whole  number,  let  him  read  the 
remarks  on  the  division  of  fractions,  page  79.  When  the  divisor 
contains  more  decimal  places  than  the  dividend,  it  is  best,  before 
commencing  the  division,  to  reduce  them  both  to  the  same  denomi- 
nation, that  is,  to  make  the  number  of  decimal  places  the  same  in 
both ; the  quotient  will  then  be  a whole  number. 

Article  183. 

1.125 

(5\ — jr 

2 2.000 

7 * An*  — — GKifk  An* 

V **  ) — ° i 

.03 

©- — 

.008  .008 
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/wX  37.2  37.20  .... 
(7)  = =7.44 

5.  5. 


(8)  ^5I£=3.13  Ans. 
27.5 


/AX  24.73704  206.166492  CA  . . 

(9)  — =7.191  Ans.  (10) =50.004  Ans. 


3.44 


4.123 


(11)  1Q0,8788=.2222  Ans.  (12)  ‘?QQ343_>0001  Ans 


454 


3.43 


<13)  9^^7=9iH^^90300  Ans. 


.108649 


.108649 


(14)  — 3— =1.122  Ans. 

.19 

(15)  ^=lQ2048-OOOp=32oooo  ^n, 


.3189 


.3189 


(16)  ^=.000032  An,  (17)  9.9  -9.9000-^q^ 


3189 


.0225  .0225 


(18)  10).10 
Ans.  .01 


(19)  .1)1.0 
Ans.  10. 


(21) L7=“2?=.0265625  ^. 

64  64 

(22)  80). 080  (23)  1000). 001000 

Ans.  .001  Ans.  .000001 

(25)  .0000001  ).0001 000 
Ans.  1000. 

(27)  — 0=2.142857+ 

.7  .7 


(20)  .01)10.00 
Ans.  1000 


(24)  .001).0Q1 
Ans.  1. 

(26)  .000004).010000 
Ans.  2500. 


Article  185. — Case  I. 

(2)  ^=1-°— =.125  Ans.  (3)  f=— =.8  Ans. 
8 5 


■© 


© 
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(4)  Arts.  (5)  =.075  Ans. 

25  40 

(6)  tI=— — — =*9375  Ans.  (7)T^=ll^=.0008^ws. 
16  1250 

q 9.0000 

(8)  m= =.0225  Ans. 

400 

, . 1.00000000 

(9)  =.00390625  Ans. 

256 

, x . 5.0000 

(10)  |= =.8333-}-  Ans. 


(11)  g^3=— ——————=.  121212-}—  Ans. 

33 


(12)  t1t=-QQ0QQQ=  . 090909  + Ans. 
11 


Article  186. — Case  II. 

(2)  .6=T6o=|  Ans.  (3)  .25=t%%=1  Ans. 

(4)  .375=t3o7o%=!  Ans.  (5)  4.02=4T§^=4^  Ans. 

(6)  8.415=8tVt/V=8 £>%Ans.  (7)  .033=T|gIJ  Ans. 

(8)  .5625=TVo¥o=A  Ans.  (9)  .34375=^^^  Ans. 
(10)  . 1484375= £ oVoV 0—125  Ans. 

Article  187. — Case  III. 

(3)  .125  bu.  =.125X4=.5  pk.  Ans. 

(4)  .7  pk.=.7-r-4=.175  bu.  Ans. 

(5)  .0625  lb.Xl2=.75  oz.  Ans. 

(6)  .05  yd.X4X4=*8  na. 

(7)  .00546875  A.X4X40=.875  P.  Ans. 
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(8)  .0004375  mi.X8X40=:.14  rd.  Ans. 

(9)  .25  pt.-4-2=.125  qt.  : .125  qt.-s-4=.03125  gal.  Ans. 

(10)  .6  pt.-4-2=.3  qt.  : .3  qt.-n8=.0375  pk.  : 

.0375  pk.-*-4=.009375  bu.  Ans. 

(11)  .3  min.-f-60=.005  hr.:  .005hr.-*--24=.0002083da.+  Ans. 

(12)  .7  rd.n-40=.0175  fur  : .0175  fur.-f-8=.0021875  mi.  Ans. 

Article  188. — Case  IY. 

(2)  .875  yd.X4=3.5  qr.  : .5  qr.X4=2.  na.  Ans.  3 qr.  2na. 

(3)  .7  lb.X12=8.4oz. : .4  oz.X20=8.  pwt.  Ans.  8 oz.  8pwt. 

(4)  .8125  bu.X4=3.25  pk.  : .25  pk.X8=2.  qt. 

liras.  3 pk.  2 qt. 

(5)  .3375  A.X4=1.35  R. : .35  R.X40=14.  P.  Ans.  1 R.  14  P. 

(6)  .04318  mi.X8=.34544  fur.  : .34544  fur. X40 
=13.8176  rd.  : .8176  rd.X5^=4.4968  yd.  : .4968  yd.X3 
=1.4904  ft.  : .4904  ft.X  12=5.8848  in. 

Ans.  13  rd.  4 yd.  1 ft.  5.8848  in. 

(7)  .33625  cwt.X4=1.345  qr.  : .345  qr.X25=8.625  lb.  : 

.625  lb.X!6=10  oz.  Ans.  1 qr.  8 lb.  10  oz. 

Article  189. — Case  Y. 

(2) 2  pk.  4 qt.=20  qt.  : 1 bu.=32  qt.  : |§=|=.625  Ans. 

(3)  13  hr.  30  min.=810  min.  : 1 da.=1440  min. 

784?°(J=T9S=«5625  -Ans. 

(4)  1 lb.=256  dr.  : 2|g=.03515625  Ans. 


(5)  1 A.=160  P 


.028 

160 


==.000175  Ans. 


(6)  1 da. =1440  min.  T?6 7?IJ=.0048611+  Ans. 

(7)  4 gal.  1 qt.  1.28  pt.=35.28  pt.  : 1 hhd.=504  pt. 


35.28 

504 


=.07  Ans. 
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(8)  3 pk.  7 qt.  1 pt.=63  pt.  : 2 bu.  2 pk.  4 qt.=168  pt. 

TVs=f=-375  Ans. 

(9)  99  pages— 59j92  of  512  pages  : 59T9g=. 193359375  Ans. 


(10)  55  A.  2 R.  17  P.=8897  P. 
229  A.  2 R.  16  P.=36736  P. 


.2421875  Ans. 


Article  190. 


(1)  $0.4X9=$3.6  : $0.1875X12=12.25  : 

$3.6+$2.25=$5.85  Ans. 

(2)  $0.45X2.3=$1.035  : $0,375X1-5=4.5625  : 

$1. 035+$. 5625=$1. 5975  Ans. 

(3)  $2.6875X16=$43  : $2.6875X161  =$43.671875  Ans. 

(4)  $35.25-t-$0.75=47  bu.  Ans. 

(5)  $98.4-h-$2.5*625  ==38.4  yd.  Ans. 

(6)  6 cwfc.  2 qr.=6.5  cwt.  : $3.25X6. 5=$21.i25  Ans. 

(7)  7 hhd.  23  gal.=7. 365079+ 

$49X7.365079=$360.8888+  Ans. 

(8)  343  yd.  3 qr.=343.75  yd.  : $0.16X343.75=$55  Ans. 

(9)  14  bu.  3 pk.  4 qt.=14.875  bu. 

$.625X14. 857=$9.296875  Ans. 

(10)  13  A.  2 R.  35  P.=13. 71875  A. 

$17. 28X13. 71875=$237.06  Ans. 

(11)  $19. 065=-$l . 24=15. 375  yd. =15  yd.  1 qr.  2 na.  Ans. 

(12)  $9.296875-+$. 3125=29. 75  bu.=29  bu.  3 pk.  Ans. 

(13)  $59. 265-^- $4. 32=13. 71875  A. =13  A.  2 R.  35  P.  Ans. 

(14)  .34  yd.X4=1.36  qr.  : 1.36  qr.+.325  qr.=1.685  qr.  : 
.685  qr.X4=2.74  na.  : 2.74  na.+.4  na.=3.14  na. 

Ans.  1 qr.  3.14  na 

yd.  qr.  na. 

(15)  1.53  yd.=l  2 0.48 

1.32  qr.=  1 1.28 

Ans.  1 0 3.20 
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(16)  365.25X.05=18.2625  da.  .2625  da.X24=6.3  hr. 

6.3  hr. — .5  hr. =5. 8 hr.  .8  hr. X 6 0=48.  min. 

Ans.  18  da.  5 hr.  48  min. 

(17)  .41  da. =9. 84  hr.  : 9.84  hr.— .16  hr.=9.68  hr.  : 

.68  hr.X00=40.8  min.  : .8  min.X60=48.  sec. 

Ans.  9 hr.  40  min.  48  sec. 

(IS)  .4  T.X4=1.6  hhd.  : 1.6  hhd.+.3  hhd.=1.9  hhd.  : 
1.9X63=119.7  gal.  : 119.7  gal. +.8  gaL=120.5  gaL  : 
120.5  gal.X4=482  qt.=964  pt.  Jns. 

(19)  365.25  da.X-3=109.575  da.  : .575  da.X24=13.8  hr.  : 

.8  hr.X60=48  min.  Ans.  109  da.  13  hr.  48  min. 

(20)  365.25  da.X.005X24X60X60=157788  sec.  Ans. 

(21)  1 cord=128X 1 728=221 1 84  cu.  in. 

=.000004-}~  Ans. 

(22)  17  mi.  3 fur.  15  rd.=17.421875  mi.  : 

$690.35X17.421875=112027.  19140625  Ans. 

Remarks.— Pupils  must  have  a thorough  knowledge  of  common 
fractions,  before  they  can  understand  fully  the  reason  of  the  rules 
in  decimals. 

When  a pupil  is  in  doubt  with  regard  to  the  accuracy  of  the 
result  in  any  operation  involving  decimals,  let  him  convert  the 
decimals  into  common  fractions,  and  then  perform  the  work;  the 
results,  in  both  cases,  ought  to  be  the  same. 

It  is  a useful  exercise  to  perform  the  same  operations  in 
equivalent  common  and  decimal  fractions.  Thus,  they  may  be 
required  to  perform  the  operations  indicated  in  the  following 
examples,  by  the  rules  for  common  fractions ; then  to  convert  the 
common  fractions  into  decimals,  and  work  by  the  rules  for  deci- 
mals. 

EXAMPLES. 

By  common  fractions.  By  decimals. 

(1)  £+f.  4+1— f+i=ri  -Ans.  J-=.25 

§=■375 

f=.625  Ans. 

®- —® 
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(2)  g-hy3®.  Ans.  f5g=.3125  (3)  ^ — s • Ans.  |— .375 

(4)  jx|..  Ans.32=.09375  (5)  Ans.  1§=1.4 

(6)  -SQO-^-b  Ans.  T| 5=.072 

The  great  advantage  of  decimals  is,  that  the  operations  are 
performed  with  the  same  facility  as  in  whole  numbers ; and,  that 
the  most  complicated  arithmetical  expressions  may  be  reduced  to 
equivalent  decimals  that  are  comparatively  simple. 


PROPORTION. 

Suggestions  to  Teachers. — Simple  proportion  is  justly  regarded 
as  one  of  the  most  important  subjects  in  Arithmetic;  particular 
care  should  be  taken,  therefore,  to  render  the  pupil  well  ac- 
quainted with  its  principles.  First,  let  him  thoroughly  under- 
stand the  meaning  of  ratio ; if  the  questions  and  exercises  in  the 
Arithmetic  are  not  sufficient,  let  the  instructor  add  such  as  he 
may  deem  necessary.  It  should  be  kept  before  the  pupil  that 
there  is  no  such  thing  as  ratio  between  quantities  of  different 
kinds,  and  hence,  that  the  first  and  second  terms  in  every  pro- 
portion must  be  of  the  same  kind. 

In  performing  the  work  necessary  to  obtain  the  fourth  term,  it 
may  be  asked,  do  we  not  use  a concrete  number  as  a multiplier, 
and,  also,  as  a divisor  ? The  answer  is,  we  do  not ; we  multiply 
and  divide  by  abstract  numbers  that  represent  the  ratio  of  the 
first  term  to  the  second.  Thus,  the  question,  if  2 yards  of 
cloth  cost  5 dollars,  how  many  dollars  will  6 yards  cost  ? being 
stated,  is, 

yd.  yd.  $ 

As  2 : 6 : : 5 to  the  answer. 

In  performing  the  operation,  we  multiply  the  6 dollars  by  6, 
and  divide  by  2 ; because,  the  ratio  of  2 to  6,  is  the  same  as  that 
of  2 yards  to  6 yards.  The  same  method  of  reasoning  will  apply 
to  every  case,  both  in  simple  and  compound  proportion. 

Article  203. 

(8)  As  4 hats  : 10  hats  : : $14  : $35  Ans. 

©— — — — — — — — -© 
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(9)  As  3 caps  : 11  caps  : : 69  cts.  : $2.53  Am. 

(10)  As  4 jd.  : 9 yd.  : : $7  : $15.75  Am. 

(11)  As  8 yd.  : 12  yd.  : r $32  : $48  Am. 

(12)  As  12  yd.  : 8 yd.  : : $48  : $32  Ans. 

(13)  As  $32  : $48  : : 8 yd.  : 12  yd.  Am. 

(14)  As  $48  : $32  : : 12  yd.  : 8 yd.  Ans. 

(16)  As  12  men  : 8 men  : : 24  da.  : 16  da.  Ans. 

(17)  As  2 da.  : 8 da.  : : 60  men  : 240  men  Ans. 

(19)  As  6 gal.  : 2 hhd.  : : 65  cts.  Am. 

Or,  6 gal.  : 2X63  gal.  : : 65  cts. 

1 gal.  : 21  gal.  : : 65  cts.  : $13.65  Ans. 

(20)  As  5 cwt.  3 qr.  10  lb.  : 35  cwt.  1 qr.  : : $21.06  : 

$126.90  Am. 

(21)  As  1 yd.  2.  qr.  : 1 qr.  2 na.  : : $2.50  : $0,625  Ans. 

(22)  As  90  bu.  : 450  bu.  : : 6 da.  : 30  da.  Ans. 

(23)  As  5 da.  : 15  da.  : : 6 men  : 18  men  Am. 

(24)  As  60  bu.  p.  : 140  bu.  p.  : : 15  bu.  c.  : 35  bu.  Ans. 

(25)  As  3 cwt  1 qr.  : 16  cwt.  1 qr.  : : $22.60  : $113.00  Am. 

(26)  As  4 ft  6 in.  in  shadow  : 180  ft  shadow  : : 3 ft  : 

’ 120  ft.  Ans. 

(27)  As  12  hr.  : 9 hr.  : : 60  da.  : 45  da.  Ans. 

(28)  As  $1  : $2200  : : $.60  : $1320  A's,  Ans. 

As  $1  : $1800  : : $.60  : $1080  B's,  Am. 

(29)  $800.30+$250+375.10+$500-f$115=$2040.40 

As  $2040.40  : $612.12  : : $1  : $.30  Ans.  30  cts. 

(30)  As  $6  : $8  : : 9 oz.  : 12  oz.  Am. 

(31)  As  $300  : $250  : : 6 mon.  : 5 mon.  Ans. 

(32)  27X7=189,  36—27=9. 

As  9 mi.  : 189  mi.  : : 1 da.  : 21  da.  Ans. 

(33)  9 hr.  : 12  hr.  : : $15§  : $20.88f,  one  month's  services 
when  he  works  12  hr.  a day.  $20.88§X4|=$91.91-g  Ans. 
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(34)  As  5 lb.  : | lb.  : : $f  : Arts. 

(35)  As  6 yd.  : 7|  yd.  : : $5f  : $6||  Ans. 

(36)  As  1 bu.  bu.  : : : $-&.  Ans.  f X2X|=TV 

(37)  As  If  yd. : 2 yd.  : : $/?  : $|.  Ans.  4XfX274=i* 

(38)  As  $29 f : 3lf  : : 59^  yd.  : Ans. 

T^X1f5X49=1|5=62^yd.  Ans. 

(39)  As  .85  gal.  : .25  gal.  : : $1.36  : $0.40  Ans. 

(40)  As  61.3  lb.  : 1.07  lb.  : : $44.9942  : $0.78538  Ans. 

(41)  As  f yd.  : jj  E.  En.  : : $|  : Ans. 

\°  qr-  : 1 f qr.  : : $|  : Ans.  270XHXf=$MI  Ans. 

(42)  As  f yd.  : 17|  yd.  : : $4|  : Ans. 

-3X,i9X¥=$178.38-l  Ans. 

cogs.  cogs.  rev.  rev. 

(43)  As  26  : 35  : : 1 : l29g.  Hence,  the  smaller  wheel  gains 
j9g  of  a revolution  in  each  revolution  of  the  larger  wheel. 

rev.  rev.  rev.  of  larger. 

Then,  ^g  : 10  : : 1 : 28f=revolution  of  larger,  Ans. 

(44)  1 gal.  =32  gills,  32—1=31. 

As  32  : 31  : : 100  gal.  : 96 1 gal.  Ans. 

(45)  As  70  p.  : 20  p.  : : 60  sec.  : 174  sec-  Ans. 

1142X174=195774  ft.?=3  mi.  5 fur.  145  yd.  24  ft.  Ans. 

(46)  As  25  ft.  : 25  ft.  5.25  in.  : : 643  ft.  8 in.  : 

654  ft.  11.17  in.  Ans. 

(47)  As  60  lb.  : 2136  lb.  : : 75  cts.  : $26.70  Ans. 

(48)  As  60  lb.  : 1225  lb.  : : 81  cts.  : $16.53+  Ans. 

(49)  As  56  lb.  : 1000  lb.  : : 63  cts.  : $11.25  Ans. 

(50)  As  32  lb.  : 3000  lb.  : : 24  cts.  : $22.50  Ans. 

Article  205. 

Suggestion  to  Teachers. — In  stating  questions  in  Compound 
Proportion,  it  will  be  found  both  interesting  and  instructive  for 
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the  pupil  to  give  the  reason  for  the  arrangement  of  each  pair  of 
terms,  as  in  the  following  statements. 

Note. — For  convenience,  the  third  term  is  placed  below  the 
second. 

(4)  As  18  rd.  : 72  rd.  The  more  rods,  the  more  men. 

8 da.  : 12  da.  The  less  days,  the  more  men. 

: : 16  men.  Ans.  96  men. 

This  statement  is  read  thus : As  18  rods  are  to  72  rods, 
and  as  8 days  are  to  12  days ; so  are  16  men  to  the 
required  number  of  men. 

(5)  As  6 p.  : 15  p.  The  more  persons,  the  more  dollars. 

8 mon.  : 20  mon.  The  more  months,  the  more  dollars. 

: : $150.  Ans.  $937.50. 

(6)  As  7 da.  : 9 da.  The  more  days,  the  more  miles. 

6 hr.  : 11  hr.  The  more  hours,  the  more  miles. 

: : 217  mi.  Ans.  511^  mi. 

(7)  As  $100  : $75.  The  less  dollars,  the  less  interest. 

12  mon.  : 9 mon.  The  less  months,  the  less  interest. 

: : $6.  Ans.  $3,375 

(8)  As  10100  lb.  : 100  lb.  The  more  lb.,  the  less  miles. 

20  cts.  : $60.60  The  more  money,  the  more  mi. 

: : 20  mi.  Ans.  60  mi. 

(9)  As  12  cwt.  3 qr. : 10  T.  The  more  weight,  the  more  money. 

400  mi.  : 75  mi.  The  less  miles,  the  less  money. 

: : $57.12  Ans.  $168. 

(10)  As  20  men  : 18  men.  The  more  men,  the  less  days. 

40  rd.l.  : 87  rd.  1.  The  more  length,  the  more  days. 

5 ft.  h.  : 8 ft.  h.  The  more  hight,  the  more  days. 

4 ft.  t : 5 ft.  t.  The  more  thickness,  the  more  da. 

: : 15  days.  Ans.  58f  § days. 

(11)  As  100  men  : 180  men.  The  less  men,  the  more  days. 

200  yd.  1.  : 180  yd.  1.  The  less  length,  the  less  days. 
3yd.w. : 4 yd.w.  The  more  width,  the  more  days. 

2 yd.d.  : 3 yd.d.  The  more  depth,  the  more  days. 

8 hr.  : 10  hr.  The  less  hours,  the  more  days. 

: : 6 days.  Ans.  24.3  days. 
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ALIQUOTS  OR  PRACTICE. 
Article  207.— Case  I. 

(3)  $24=cost  of  24  yd.  at  $1  (5)  $173 

50  =!  12=cost  of  24  yd.  at  50  cts.  25=||$  43.25  Ans. 

12-2 — I 3—  “ “ “ “ at  12!  cts. 

$15  Ans. 


(6) 

$45 

(?) 

$54 

25  =} 

11.25 

25  =1 

13.50 

2.81j 

121=1 

6.75 

$14.06 \ Ans. 

6.1=1 

3.371 

$23.62! 

: Ans. 

(8) 

$32 

(10) 

80 

(ii; 

1 36 

50  =4 

16 

2 

8 

25  =1 

8 

160 

288 

121=1 

4 

25  =1 

20 

50  =4 

18 

fii j 

t»4— -2j 

2 

121=1 

10 

25  =! 

9 

Ans. 

$30 

Ans. 

$190 

12!=! 

4.50 

Ans. 

$319.50 

(12) 

77 

1 

(13) 

175 

14 

(14) 

224 

3 

77 

700 

672 

50  =1 

38.50 

175 

25  =} 

56 

loi 1 

LZ.2—4 

9.621 

2450 

12!=! 

28 

Ans.  $125,124 

25  =1 

43.75 

61=1 

14 

124=1 

21.87! 

Ans. 

$770 

Ans.  ! 

$2515.62! 

(15; 

462 

1 

(16) 

185 

1 

462 

185 

61=tV 

28.37! 

332=4 

61.66§ 

Ans. 

$490.87! 

Ans. 

$246. 66§ 
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(17) 


33|— | 
334=4 


150 

3 

"450 

50 

50 


(18)  24 

(il 

,4ns.  $28 


Ans.  $550 
Article  208. — Case  II, 


(2)  $10 

14 

140 
Ans.  $145 


(3)  $12.50 
28 


1 R.=, 


10000 

2500 


350.00 

6.25 

3.124 


(4)  $12 
5 


1 R.=4 

10  P.=4 


60 

3.00 

.75 


Ans.  $63.75 


(5)  $18 
12 


1 R.=4 
10  P.=l 


216 

4.50 

1.124 


Ans.  $221,622 


(8)  $1.50 


1 qr. 


16.00 

.75 

.374 


Ans.  $7,124 


(6)  $12.50 
14 


5000 

1250 


2 R.=4 
1 R.=4 
20  P.=4 
5 P.=4 


175.00 

6.25 

3.124 

1.564 

•39ys 


Ans.  $186.32y| 

(9)  $17.25 
56' 


10350 

8625 


2 qr.=4 

1 qr.=4 


966.00 

8.624 

4.314 


Ans.  $978. 93| 


(7)  $1.75 
3 

5.25 

2 qr.=4 
Ans.  $6,124 


(10)  $6 
83 


2 pk  .= 4 

1 pk.=4 

2 qt.=4 


498 

3.00 

1.50 

.374 


Ans.  $502,874 
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(11)  $4 

(12) 

$3.20 

(13) 

$2.56 

24 

40 

17 

96 

128.00 

1792 

2 pk.=* 

2.00 

2 pk.=2 

1.60 

256 

1 pk.=* 

1.00 

1 pk.=4 

.80 

43.52 

4 qt.=* 

.50 

4 qt.=2 

.40 

1 pk.=| 

.64 

2 qt.=* 

.25 

2 qt.=2 

.20 

1 qt.=g 

.08 

1 qt.=* 

.12* 

1 qt.=4 

.10 

1 Pt-=2 

.04 

Ans.  $99,872 

1 pt.=* 

.05 

Ans.  $44.28 

Ans.  $131.15 

(14) 

$.24 

(15)  | 

>2.56 

(16) 

$3.20 

5 

3 

17 

1.20 

7.68 

2240 

8 

0Z.=2 

.12 

8 oz.=* 

1.28 

320 

2 

OZ.=* 

.03 

0 

N 

!1 

.64 

54.40 

i 

oz.=* 

.04 

1 oz.=| 

.16 

2 R=2 

1.60 

Ans.  | 

>1.362 

8 dr.=* 
4 dr. =1 

.08 

.04 

1 R.=A 
20  P.=4 

.80 

.40 

2 dr.=| 

.02 

10  P.=* 

.20 

1 dr. =2 

.01 

5 P.  4 

.10 

Ans.  § 

p9.91 

4 P.=i 

.08 

Ans. 

$57.58 

Article  209. — Percentage. 

7 $=.07  : 4^  $=.045  : 5}  $=.0525  : 10*  $=.105  : 
37*  $=.375  : 120  $=1.20 

Article  210. — Case  I. 

(2)  7 $=.07  : $175X-07  =$12.25  Ans. 

(4)  6 $=.06  ; $250X-06  =$15.00  Ans. 

(5)  7 $=.07  : $162X-07  =$11.34  Ans. 

(6)  5 $=.05  : $118X-05  =$  5.90  Ans. 

(7)  8 $=.08  : $ UX.08  =$  0.88  Ans. 

(8)  1 $=.01  : I278X-01  =$  2.78  Ans 

(9)  2\  $=.0 2\:  $ 68X-02-}=$  1.53  Ans. 
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(10)  4f  # = .045  : $220.50X-045=$9.922+  Ahs. 

(11)  7A  # = .075  : $115.42X.075=$8.656+  Ana. 

(12)  5 1 # = .05|  : $243.16X.05|=$13.981+  Ans. 

(13)  3{  # = .03|  : $1250X.03i=$40.625  Ans. 

(14)  25  #=  .25  : $25X.25=$6.25  Ans. 

(15)  101-1  #=1.015  : $2002X1.015=12032.03  Ans. 

(16)  208  #=2.08  : $650X2.08=11352.  Ans. 

(17)  1000  #=10  : $24.75X10=$247.50  Ans. 

(18)  7 10  #=  .001  : $400X-001=$0.40  Ans. 

(19)  | #=  .00f  : $464X-00|=$1.74  Ans 

(20)  #=  .00 T%:  $1 950X-00 j3=$l .62^  Ans. 

(21)  Sh  #=  .08^  : $72X-08i=$6.12  • $72— $6.12 

=$65.88  Ans. 


(22)  36  #=.36  : $800X-36=$288  : $800— $288=$512  Ans. 

(23)  $56X-13|=$7.35  : $51X.14§=$7.48  : $7.48—7.35 

=$0.13  Ans. 


(24)  $1764X.23=$405.72  : $1764X.31X$546.84  : 
$1764-^.09=$158.76  : $1764X-03^=$57.33.  By  adding 
together  the  amounts  expended,  we  find  their  sum  is 
$1168.65,  which,  being  deducted  from  $1764,  the  re- 
mainder is  $595.35,  the  amount  paid  for  muslin. 

Or,  by  adding  the  several  per  cents  together,  and  deduct- 
ingtheir  sum  from  100  # (the  whole),  the  remainder  is  33| 

# to  be  expended  in  muslin : and  $1764X*33f =$595.35 

(25)  75  lb.X4=300  lb.  : 300X.12|=37  lb. 

300  lb.— 37  lb.=263  lb.,  and  14  cts.X263=$36.82  Ans. 

(26)  160X«35=56  : 160  sheep+56  sheep=216  sheep  Ans. 

(27)  320X-05=16  : 320—16=304  : 304X-25=76  : 

304—76=228  Ans. 

(28)  18+15+23+12=68  : 100—68=32  # left  : 

$800X-32=$256  Ans. 

© ® 
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Article  211. — Case  II. 

(2)  $15X*01=f>.15  : $3.00-4-$.15=20  Ans. 

(3)  $50X-01=$.5  : $6-r-$.5=12  Ans. 

(4)  $75X-01=$.75  : $4.50=$.75=6  Ans. 

(5)  f=-!=.33l=33i  fo  Ans. 

(6)  $25X-01=$.25  : $0.25=.25=1  Ans. 

(7)  $142.60X-01=1.426  : $7.13=1.426=5  Ans. 

(8)  $9X*01=$.09  : $9=$.09=100  Ans. 

(9)  $9X-01=$.09  : $13. 50-4-$. 09=150  Ans. 

(10)  $243X-01=$2.43  : $8.505=$2.43=3.5=3|  Ans. 

(11)  $2X.01=.02  : $.002-4-. 02=.l=j(j  Ans. 

(12)  $3532X-01=$35.32  : $13.245-4-$35.32=.375=|  Ans. 

(13)  $300X-01=$3  : $25-4-$3=8-g  Ans. 

(14)  $500X-01=$5  : $75=$5=15  Ans. 

(15)  f =.60=60  ft  Ans. 


(16)  5 bu.=160  qt. 


tIu=5U=.03!=3|  % Ans. 


Article  213. — Commission. 

(1)  $240X-05=$12.00  Ans.  (2)  $460X.02|=$11.50  Ans. 

(3)  $180X-04=$7.20  : $119X.03=$3.57  : 

$7.20+$3.57=$10.77  Ans. 

(4)  $240X-03=$7.20  : $225X.05=$11.25  : 

$7.20+$ll. 25 =$18.45.  Ans. 

(5)  $480X.02i=$10.80  : $275X-03i=$8.80  : 
$216X.02|=$  5.76  : $10.80+ $8.80+$5.76 

=25.36  Ans. 

(6)  $275X-03=$8.25  : $341X.15=$51.15  : 

$964X.25=$241.00  : $217X.02|=4.8825  : 

$8.25+$51.15+$241.00+$4.8825=$305.2825  Ans. 
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(7)  $13X25=$325  : $325X.02^=$8.12.£  Agent  receives  : 

$325 — $8.122=$316.874  Owner  receives. 

(8)  1114  lb.X15=16710  lb.  : 8 cts.X16710=$1336.80  : 
$1336.80X»03|=$43.446  commission  : 

$1336.80— $43,446=$!  293.354  Ans. 

(9)  $15X250=$3750  : $7X175=$1225  : $0.25X1456 
=$364.00  : $3750+$1225+$364=$5339  : $5339X-03 

=$160.17  com.  : $5339— $160.17=$5178.83  Ans. 

Article  214. 

(11)  $1.00+.04=$1.04  : $312-^$1.04=$300  Ans. 

(12)  $1.00+.08=$1.08  : $1323.54-4-$1.08=$1225.50  : 

$1323.54— $1225.50=$98.04  Ans. 


Article  215. — Insurance. 

(1)  $2250X.0l!=$33.75  : $33.75+$1.00=$34.75  Ans. 

(2)  $12600+ $ 14400=$27 000  : f of  $27000=$18000  : 

$18000X-04£=$810.00  : $810+$1=$811  Ans. 

(3)  | of  $5000=$3750  : $3750X-004=$18.75  : 

$18.75+$1.50=20.25  Ans. 

(4)  4 of  21000=$12000  : $12000X.12|=$1500  : 
$1200X*0l!=$18.00  : $1500+$18+$1+$1=$1520  Ans. 

Article  216. 

(6)  1— .01=.99  : $2475-^-.99=$2500  Ans. 

(7)  1— .125=.875  : $13125 h-.875=$15000  Ans. 

(8)  1— .01|=1— .0175=.9825  : $2358--.9825=$2400  Ans. 

(9)  1— .00|=1— .00375=.99625  : $2287.39-r- .99625 

=$2296  • $2296— $2287.39=$8.61  Ans. 
Or,l— .00|=.99|=4 * 6 7 8 9-|7  : $2287.39-^- 7 g97=$2296,  etc. 

© — — — C 
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Article  217. — Stocks. 

(1)  $1400X-04=$56  : $1400+$56=$1456  Ans. 

Or,  104  #=1.04  : $1400X1-04=$1456  Ans. 

(2)  $ 1400X-96=$ 1 344.00  Ans. 

(3)  $50X11=4550  : $550X -05=427.50  : $550+$27.50 

=$577.50  Ans. 

(4)  $75X15=41125  : $1125X-10=$'112.50  : 

$1125 — $112.50=$1012.50  Ans. 

(5) .  1081— 104i=3f  : $1500X-03 §=$57.50  Ans. 

Or,  $1500X1 -04'1=$1567. 50  : $1500Xl-08l=$1625.00  : 
$1625.00— $1567.50=157.50  Ans. 

(6)  3+51=81  : $1300X-08l=$110.50  Ans. 

Or,  $1300X.97=$1261.00  cost  : $1300X1-051 
=$1371.50  sold  for  : $1371.50— $1261.00 

=$110.50  Ans. 

(7)  4+21=61  : $860X-06l=$55.90  Ans. 

Or,  $860Xl-04=$894.40  cost  : $860X-97l=$838.50 

sold  for  : $894.40 — $838.50=$55.90  Ans. 

Article  218. — Brokerage. 

(1)  $600X-011=$9.00  Ans.  (2)  $289X-0ll=$3.6ll  Ans. 

(3)  $360X-00|=$1.35  : $360— $1.35=1358.65  Ans. 

(4)  $134X-02l=$3.35  : $134— $3.35=$1 30.65  Ans . 

(5)  $200X-00§=$1.25  : $200+$1.25=$201.25  Ans. 

(6)  !+!=f.  $500X-00|=$3.75  Ans. 

Or,  $500X-001=$2.50  gain  in  buying.  $500X-00| 
=$1.25  gain  in  selling.  $2.50+$1.25=$3.75  Ans. 

Article  220. — Case  I. 

(3)  $65  X-05=$3.25  : $3.25X4=113.00 

(4)  $200X-08=$16.00  Ans.  (5)  $150X-05=$7.50  Ans. 
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(6)  $300X-0G=$18.00  : $18.00X2=336.00  Ana. 

(7)  $275X.06=$16.50  : §16,50X3=349.50  Ans. 

(8)  $187.50X.05=$9.375  : $9,375X4=137.50  Ans. 

(9)  $233.80X-06=$14.028  : $14.028X10=$140.28  Ans. 

(11)  $215.00X.06=$12.90  : $215+$12.90=$227.90  Ans. 

(12)  $45.00X-08=$3.60  : $3.60X2=$7.20  : 

$45+$7.20=$52.20  Ans. 

(13)  $80.00X.07=$5.60  : $5.60X4=322.40  : 

$80+$22.40=$102.40  Ans. 

(14)  $420.00X.05|-=$22.40  : $420.00+$22.40=$442.40  Ans. 

(15)  $237.16X.03|=$8.8935  : $8.8935X2=417.787  : 

$237.16+$17.787=$254.947  Ans. 

(16)  $74.75X.04=$2.99  : $2.99X5=314.95  : 

$74.75+$14.95=$89.70  Ans. 

(17)  $85.45X*06=$5.127  : $5,127X4=320.508  : 

$85.45+$20.508=$105.958  Ans. 

(18)  $325.00X.05|=$17.55  : $17.55X3=352.65  : 

$325+$52.65=$377.65  Ans. 

(19)  $129.36X.04|=$5.6595  : $5.6595X4=322.638  : 

$129.36+$22.638=$151.998  Ans. 


Article  221. — Case  II. 

(2)  $240X.08=$19.20  : 2 mon.=722=|  yr.  : 

| of  $19.20=33.20  Ans. 
(4)  $360X.06=$21.60  : T\  of  $21.60=31.80  : 

2 da.=3+=jg  mon.  : -j-g  of  $1.80=§.12  Ans. 

(6)  $86X>06=$5.16  : 3 mon.— | yr. : 5 of  $5.16=31.29  Ans. 

(7)  $50X .08=34. 00:  4mon.=!  yr.  of  $4.00=$1.33|  Ans. 

(8)  $150.25X.08=312.02  : 6 mon.=^  yr.  : 

^ of  -$12.02=$6.01  Ans. 

(9)  $360X-05=$18.00  : 7 mon.=T\  yr.  : 

r72  of  $18.00=310.50  Ans. 
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(10)  $204X.07=$14.28  : 11  mon.=j|  yr.  : 

of  $14.28=$13.09  Ans. 

(11)  $726X-06=$43.56  : of  $43.56=$3.63  : 

10  da.=g  mon.  : § of  $3.63=$1.21  Ans. 

(12)  $1200X.06=$72.00  : of  $72.00=$6.00  : 

15  da.=3  mon.  : 3 of  $6.00=$3.00  Ans. 

(13)  $180X.08=$14.40  : TV  of  $14.40=$1.20  : 

19  da.=g§  mon.  : g§  of  $1.20=$0.76  Ans. 

(14)  $240X.07=$16.80  : TV  of  $16.80=11.40  : 

27  da.=|^-=j9(j  mon.  : T95  of  $1.40=11.26  Ans. 

(15)  $100.80X.05=$5.04  : T%  of  $5.04=$.42  : 

28  da.=f  f=y4  mon.  : {f  of  $0.42=$0.392  Ans. 

(16)  $228X-06=$13.68  : 9 mon.=T9„=f  yr.  : 

-|  of  $13.68=$10.26  : $228+$10.26=$238.26  Ans. 

(17)  $137.50X.06=$8.25  : 8 mon.=T83=§  yr.  : 

| of  $8.25=$5.50  : $137.50+$5.50=$143.00  Ans. 

(18)  $150X.05=$7.50  : T*3  of  $7.50=$.625  : 

18  da.=|§=§  mon.  : § of  $.625=1.375  : 

$150+$-375=$150.375  Ans. 

(19)  $360X.06=$21.60  : of  $21.60=$1.80  : 11  da.=^ 

mon.  : gg  of  $1.80=$.66  $360+$.66=$360.66  Ans. 


(20)  $26'4X-06=$15.84  : T>3  of  $15.84=$1.32  : 

9 da.=g9n=T3g  mon.  : of  $1.32=$.396  : 

$264+$.396=$264.396  Ans. 


Article 

222. 

(2) 

$350 

.04 

(3) 

$150 

.06 

W 

375.40 
. .06 

14.00 

7 

9.00 

4 

6 mon.=3 

22.5240 

11.262 

98.00 

1 

36.00 

2 mon.=| 

3.754 

i 

■ — 4 

3.50 

2 mon.=g| 

1.50 

Ans.  $37,540 

Ans.  $101.50 


Ans.  $37.50 


©- 


PERCENTAGE. 


Ill 


(5)  §92.75 
.06 


5.5650 

3 


4 mon.^ 
1 mon.: 


16.695 

1.855 

.463+ 


Ans.  $19,013+ 


(6)  $500 
.06 


1 mon.=j2 
15  da.  = 5 
3 da.  = i 


Ans.  $34.00 


(7)  $560 
.08 


Ans.  $106.40 


(8) 

$750 

(9) 

$456 

(10) 

$216 

.06 

.05 

.10 

$45.00 

v 

$22.80 

21.60 

4 

3 

5 

180.00 

68.40 

108.00 

3 mon .=  | 

11.25 

4 mon.— 3 

7.60 

6 mon.— j 

10.80 

6 da.  =73 

0.75 

1 mon.=| 

1.90 

1 mon.=g 

1.80 

Ans.  $ 

192.00 

15  da. 

.95 

15  da.  M 

.90 

3 da.  —4 

.19 

10  da.  =\ 

.60 

Ans. 

$79.04 

2 da.  =1 

.12 

Ans.  $122.22 

(U) 

$380 

(12) 

$300 

(13) 

$250 

.15 

.06 

.06 

1900 

$18.00 

15.00 

380 

3 

6 mon. =5 

7.50 

$57.00 

54.00 

1 mon.=g 

1.25 

3 

6 mon.  =4 

9.00 

Int..,  $23.75 

171.00 

2 mon. = 3 

3.00 

250.00 

6 mon.=  4 

28.50 

Int., 

$66.00 

Ans.  $273.75 

3 mon.=  4 

14.25 

300.00 

9 da.  =73 

1.425 

Ans.  $366.00 

Ans.  $215,175 
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(14) 

(15) 

(16) 

$205.25 

$150.62 

$210.25 

.06 

.05 

.07 

$12.3150 

$7.5310 

$14.7175 

2 

3 

2 

24.630 

22.593 

29.4350 

6 mon.— -1 

6.1575 

4 mon.=g 

2.510+6 

-u* 

II 

a 

o 

a 

7.3587+ 

2mon.=g 

2.0525 

1 mon.— J 

.627  1 

mon.=g 

1.2264 

15  da.  =J4 

.5131 

12  da.  =-& 

.251  20 

da. 

.8176 

Int.,  $33.3531+  Int.,  $‘25,981+  Int.,  $38.8377+ 


205.25 


150.62 


Ans.  $238.6031+  Ans.  $176,601+ 


210.25 

Ans.  $249.0877+ 


(17) 

$57.85 

.05 

$2.8925 

2 


3 mon.=  | 
15  da.  = i 


da.  =T]5 
da.  == 

Int., 


5.7850 
,7231  + 
.1205 
.0482 
.0160 


(18; 

yr.  mon.  da. 
1849  4 19 
1847  1 9 

2 3 10 

$150 

.06 


$6.6928+ 
57.85 

Ans.  $64.5428+ 


3 mon.=j 
10  da.  — 7j 


9.00 

2 


18.00 

2.25 

.25 


(19) 

yr.  mon.  da. 
1849  4 27 
1848  2 15 

1 2 12 


$240 
. .08 

19.20 

3.20 

.64 


12  da.  =i 


Ans.  $20.50 


Ans.  $23.04 
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(20) 

yr.  mon.  da. 
1845  8 28 
1843  5 14 


(21 

mon.  da. 
11  27 

7 3 


2 ; 

3 14 

$180 

.07 

12.60 

2 

25.20 

3 mon.=| 

3.15 

10  da.  =\ 

.35 

2 da.  =+ 

.07 

2 da.  =4 

.07 

4 24 

$137.50 

.09 

$12.3750 

_i 

4.125 

_i 

-6 

.6875 

9 

.1375 

Ans.  $28.84 


. (23)  . 

yr.  mon.  da. 
1848  3 9 
1847  8 2 


7 7 
$234.60 
.05{ 

11.7300 

5865 

12.3165 

6 mon. =5 

6.15825- 

1 mon.=g 

1.02637+ 

6 da. 

.20527 

1 da.  =g 

.03421 

Int.,  $7.42410 

234.60 

(22) 
mon.  da. 
8 28 
3 1 

5 27 

$125.40 

.084 

100320 

6270 


4 mon.= 

20  da.  = 

4 da.  = 

Ans.  $4.9500 


$10.6590 


4 mon.=| 

1 mon.=5 
15  da.  =2 
10  da.  =g 

2 da. 

Int. 


3.553 

.888+ 

.444 

.296 

.059 


, $5,240+ 
125.40 

Ans.  $130.64+ 

(24) 

yr.  mon.  da. 

1847  7 24 

1846  10  25 


8 29 
$153.80 
.05 


7.6900 

6 mon.=(j 

3.845 

2 mon.=| 

1.2816- 

20  da.  =4 

.4272 

5 da. 

.1068 

4 da. 

.0854 

Int.,  $5.7460 

153.80 

Ans.  $242,024+ 


Ans.  $159,546+ 
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Article  223. 

(3)  16  mon.  13  mon.  4 mon.  18  da. 

7 mon.  12  da. 

Am.  $.08  Ans.  $.065  Ans.  $.023 

$.035 

2 

Ans.  $.037 

10  mon.  13  da.  5 mon.  17  da. 

11  mon. 

Ans.  $.0521  $.025 

Ans.  $.055 

2| 

Ans.  $.027f 

2 mon.  1 da.  9 mon.  3 da. 

14  mon.  4 da. 

Ans.  $.010|  Ans.  $.045| 

Ans.  $.070f 

17  mon.  27  da.  33  mon. 

20  da. 

$.085 

$.165 

41 

Ans.  $.089^  Ans.  $.1681 

Article  224. 

(2)  $.04X65=42.60  Ans.  (3)  $.056X36=41.98  Ans. 

(4)  $.08X28=$2.24  Ans.  (5)  $.125X500=$62.50  Ans. 

(6)  $.022X75=41.65  Am. 

(7)  $.048§X186=$9.083  Ans. 

(8)  $.072X125=$9.00  Am. 

(9)  $.204X210.25=442. 891  Ans. 

(10)  $.0871X1 34.45=$1 1.764+  Ans. 

(11)  $.138lX144.24=$19.929+  Ans. 

Article  226. 

(2)  Principal 

. . . $200.00 

Interest  to  1st  payment,  (12  mon.,)  . 

. . . 12.00 

Amount  due,  Jan.  1st,  1846  . . . , 

. . . 212.00 

1st  payment,  (greater  than  int.,)  to  be  deducted  70.00 

Balance  due  Jan.  1st,  1846  .... 

. . . 142.00 

Interest  for  1 year  

. . . 8.52 

Ans.  Amount  due  Jan.  1st,  1847  . $150.52 
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(3)  Principal $300.00 

Interest  to  1st  payment,  (6  mon.,)  ....  9.00 

Amount  due  Jan.  1st,  1844  309.00 

1st  payment,  (greater  than  int.,)  to  be  deducted  109.00 

Balance  due  Jan.  1st,  1844,  .......  200.00 

Interest  to  2d  payment,  July  1st,  1844  (6  mon.,)  6.00 

$206.00 

2d  payment,  (greater  than  int.,)  to  he  deducted  100.00 

Balance  due  July  1st,  1844  106.00 

Interest  to  Jan.  1st,  1845,  (6  mon.,)  ....  3.18 

Ans.  Amount  due  Jan.  1st,  1845  . $109.18 

(4)  Principal  $150.00 

Interest  to  1st  payment  (1  yr.  4 mon.,)  . . 12.00 

Amount  due  Sept.  10th,  1851  162.00 

1st  payment  (greater  than  int.,)  to  be  deducted  32.00 

Balance  due  Sept.  10th,  1851  130.00 

Sept.  10th,  1852,  paid  a sum  less  than  the 

interest  then  due $6.80 

Interest  from  Sept.  10th,  1851,  to  Nov.  10th,  1852, 

(1  yr.  2 mon.,) 9.10 

139.10 

Deduct  2d  payment 6.80 

Ans.  Amount  due  Nov.  10th,  1852  . $132.30 

(5)  Principal $200.00 

June  5th,  1842,  paid  a sum  less  than  the 

interest  then  due $20.00 

Dec.  5th,  1842,  paid,  (making  in  all  a sum 
greater  than  the  interest,)  ....  50.50 

Interest  from  Mar.  5th,  1841,  to  Dec.  5th,  1842, 

(1  yr.  9 mon.,)  35.00 

$235.00 

Deduct  the  sum  of  the  1st  and  2d  payments  . 70.50 

Balance  due  Dec.  5th,  1842, 164.50 

Interest  on  balance  to  settlement  (1  yr.  6 mon.,)  24.675 

Ans.  Amount  due  June  5th,  1844  . $189,175 
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(6)  Principal $250.00 

June  1st,  1845,  paid  a sum  less  than  int., 

then  due $6.00 

Jan.  1st,  1846,  paid  (making  in  all  a sum 

greater  than  int.  then  due)  ....  21.50 
Interest  to  2d  payment,  (12  mon.,)  ....  17.50 

267.50 

Deduct  the  sum  of  the  1st  and  2d  payments  . 27.50 

Balance  due  Jan.  1st,  1846  240.00 

Interest  to  July  1st,  1846,  (6  mon.,)  ....  8.40 

Ans.  Amount  due  July  1st,  1846  . $248.40 


(7)  Principal $180.00 

Interest  to  1st  payment,  (6  mon.) 5.40 

Amount  due  Feb.  1st,  1845  185.40 

1st  payment,  (greater  than  interest,)  ....  25.40 

Balance  due  Feb.  1st,  1845  160.00 

2d  payment,  less  than  interest  then  due  $4.30 

3d  payment 30.00 

Int.  on  bal.  to  Jan.  1st,  1846,  (11  mon.,)  . . 8.80 

168.80 

Deduct  sum  of  2d  and  3d  payments ....  34.30 

Balance  due  Jan.  1st,  1846  . $134.50 

Interest  to  July  1st,  1846,  (6  mon.,)  . . . 4.035 

Ans.  Amount  due  July  1st,  1846  . $138,535 

© -0 
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(8)  Principal  $400.00 

Sept.  1st,  1845.  Paid,  a sum  less  than 

interest  then  due $10.00 

Jan.  1st,  1846.  Paid  in  all,  greater 

than  interest  then  due 30.00 

Interest  to  Jan.  1st,  1846,  (10  mon.,)  . . . . 20.00 

$420.00 

Deduct  sum  of  1st  and  2d  payments  ....  40.00 


Balance  due  Jan.  1st,  1846  $380.00 

July  1st,  1846.  Paid  a sum  less  than 

interest  then  due $11.00 

Sept.  1st,  1846.  Paid  in  all,  greater 

than  interest  then  due 80.00 

Interest  to  Sept.  1st,  1846,  (8  mon.,)  . . . 15.20 


$395.20 

Deduct  sum  of  3d  and  4th  payments  ....  91.00 


304.20 

Interest  to  March  1st,  1847,  (6  mon.,)  . . . 9.126 

Ans.  Amount  due  March  1st,  1847  . $313,326 


(3)  Principal $450.00 

1st  payment,  Jan.  1st,  1847,  less  than 

interest  then  due $20.00 

2d  payment,  April  1st,  1847,  less  than 

interest  then  due 14.00 

3d  payment,  July  16th,  1847,  in  all, 
more  than  interest  then  due  . . . 31.00 

Interest  to  July  16th,  1847,  (15  mon.,)  . . 45.00 

495.00 

Deduct  sum  of  1st  three  payments  ....  65.00 

Balance  due  July  16th,  1847  $430.00 

4th  payment,  Dec.  25  th,  1847,  less  than 

interest  then  due  .......  $10.00 

5th  payment,  July  4th,  1848,  less  than 
interest  then  due 18.00 


Interest  to  June  1st,  1849,  (22  mon.  15  da.,)  . 64.50 

494.50 

Deduct  sum  of  4th  and  5th  payments  . . . 28.00 

Ans.  Balance  due  June  1st,  1849  . $466.50 
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(10)  Principal.  . . * $1000.00 

1st  payment,  May  1st,  1840,  less  than 

interest  then  due $18.00 

2d  payment,  Sept.  4th,  1840,  less  in  all 

than  interest  then  due 20.00 

3d  payment,  Dec.  16th,  1840,  less  in  all 

than  interest  then  due 15.00 

4th  payment,  Ap.  10th,  1841,  less  in  all 

than  interest  then  due  ......  21.00 

5th  payment,  July  13th,  1841,  more 

in  all  than  interest  then  due  . . . 118.00 

Interest  to  July  13th,  1841,  (18  mon.  12  da.,)  . 92.00 

$1092.00 
192.00 


Deduct  sum  of  1st  five  payments  . 


Balance  due  July  13th,  1841, 

Interest  to  Dec.  23,  1841,  (5  mon.  10  da 

Amount  due  Dec.  23,  1841 

6th  payment,  (greater  than  int.,) . . 


Balance  due  Dec.  23,  1841,  .... 

Interest  to  Oct.  1st,  1843,  (1  yr.  9 mon.  8 da.,) 

Ans.  Amount  due  Oct.  1st,  1843  . 


900.00 

24.00 


924.00 

324.00 


$663.80 


Remark. — In  accordance  with  suggestion  preceding  Example 
2d,  in  Arith.,  in  all  the  preceding  solutions  the  computation  of 
interest  has  been  deferred,  until  the  period  when  a payment,  or 
the  sum  of  two  or  more  payments,  exceeds  the  interest  due. 

Article  227. 

(1)  Principal. . $320.00 

Interest  to  Jan.  1st,  1847,  (1  yr.) 19.20 


339.20 

1st  payment,  May  1st,  1846 $50.00 

Interest  to  Jan.  1st,  1847,  (8  mon.,)  . 2.00 

2d  payment,  Nov.  16th,  1846  ....  100.00 

Int.  to  Jan.  1st,  1847,  (1  mon.  15  da.,)  .75 

$152.75  152.75 

Ans.  Balance  due  Jan.  1st,  1847  . $186.45 
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(2)  Principal $540.00 

Interest  to  Jan.  1st,  1848,  (10  mon.,) 36.00 


$576.00 

$90.00 

4.80 

100.00 

4.00 

150.00 

5.00 

180.00 
) 3.20 

$537.00  537.00 


Ans.  Balance  due  Jan.  1st,  1848  . $39.00 

Article  228. 

(1)  Principal  of  the  note $875,000 

Interest  to  Aug.  10,  1834,  (43  mon.).  . . . 188.125 

Amount $1063.125 

1st  payment  deduct 260.000 

Due  Aug.  10,  1834,  forming  a new  principal,  $803,125 
Interest  to  Dec.  16,  1835,  (16  mon.  6 da.,)  . 65.053 

$868,178 

2d  payment  deduct 300.000 

Due  Dec.  16,  1835,  forming  a new  principal,  $568,178 


Interest  to  Dec.  16,  1836,  the  time  between 
the  payments  being  less  than  1 year  . . 34.090 

$602,268 

Amount  of  $50  from  March  1, 1836,  to  Dec.  16, 

1836,  (9  mon.  15  da.,)  to  be  deducted  . . 52.375 

Due  Dec.  16,  1836,  forming  a new  principal,  $549,893 
Interest  from  Dec.  16,  1836,  to  Dec.  16,  1837  32.993 

$582,886 


Amount  of  $150  from  July  1, 1837,  to  Dec.  16, 

1837,  (5  mon.  15  da.,) 154.125 


Due  Dec.  16,  1837,  forming  a new  principal,  $428,761 
Interest  to  Sept.  1,  1838,  (8  mon.  15  da.,)  . 18.222 


Ans.  Due  on  settlement  . $446,983+ 

Q — — — -<?> 
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Int.  to  Jan.  1st,  1848,  (8  mon.,)  . . 
2d  payment,  July  1st,  1847  .... 
Int.  to  Jan.  1st,  1848,  (6  mon.,)  . . 
3d  payment,  Aug.  1st,  1847.  . . . 
Int  to  Jan.  1st,  1848,  (5  mon.,)  . . 
4th  payment,  Oct.  11th,  1847  . . . 
Int.  to  Jan.  1st,  1848,  (2  mon.  20  da. 
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Article  230. 

(2)  $ 60X*05=$  3.00  : $12-s-$  3=4  yr.  Ans. 

(3)  $375X-08=$30.00  : $90h-$30=3  yr.  Ans. 

(4)  $225 X *04=$  9.00  : $66-=-$  9=7|  yr. 

7-j  yr.=7  yr.  4 mon.  Ans. 

(5)  $250X-06=$15.00  : $34.50-^-$15 

=2.3  yr.=2  yr.  3 mon.  18  da.  Ans. 

(6)  $60X-06=$3.60  : $13.77-=-$3.6 

=3.825  yr.=3  yr.  9 mon.  27  da.  Ans. 

(7)  $800— $500=$300  : $500X-10=$50  : 

$300-r-$50=6  yr.  Ans. 

(8)  $798— $600=$198  : $600X-09=$54  : 

$198-t-$54=3|  yr.=3  yr.  8 mon.  Ans. 

(9)  $200X-0G=$12  : $200-^$12=16§  yr  =16  yr.  8 mon.  Ans. 

(10)  $100+-$4=25  yr.  Ans.  (11)  $100^-$5=20  yr.  Ans. 
(12)  $100h-$7=14|  yr.  Ans.  (13)  $100-r-$8=12|  yr.  Ans. 
(14)  $100=$10=10  yr.  Ans.  (15)  $100-r-$12=8|  yr.  Ans. 

(16)  $100h-$16=6|  yr.  Ans. 

(17)  $100X3=$300  : $300— $100=$200  : $200-4-115 

=13^  yr.  Ans. 

$100X4=$400  : $400— $100=$300  : $300-^-$15 

=20  yr.  .Ans. 

Article  231. 

(2)  $80X-01=$.80  : $.80X5=$4.00  : $28-^-$4=7  ft  Ans. 

(3)  $300X-01=$3  : $3Xlf=$5  : $30-^$5=6  ft  Ans. 

(4)  $1000X.01=10  : $10X2|=$25  : $200-^$25=8  ft  Ans. 

(5)  $260X .01=$2.60  : $2.60X2=5.20  : 

$23. 40 -^-$5.2=4. 5=4^  ft>  Ans. 

(6)  $640X-01=$6.40  : $6.40X6=$38.40  : 

$110.40-^$38.40=2. 875=2g  ft  Ans. 


©. 


PERCENTAGE. 


©■ 


121 


Article  232. 

(2)  $.05X3=1.15  : $8.25-^$.15=$55  Ans. 

(3)  $.05X3=$.15  : $341.25-b$.15=$2275  Ans. 

(4)  Int.  of  $1.00  for  16  mon.,  at  6 % (Art.  223)=$. 08  : 

$2.26^-$.08=$28.25  Ans. 

(5)  $1023.75h-$.05=$20475  Ans. 

(6)  Int.  of  $1  for  12  yr.  3 mon.  20  da.  at  9 % (Art.  222) 

=$1.1075  : $525.398-^$1.1075=$474.40  Ans. 

Article  233. 

(2)  $200X-08=16  : $200+$16=$216,  1st  yr. 
$216X-08=$17.28  : $216+$17.28=$233.28,  2d  yr. 
$233.28— $200=$33.28  Ans. 

(3)  $500X-06=$30  : $500+$30=$530,  1st  yr. 
$530X-06=$31.80  : $530+$31.80=$561.80,  2d  yr. 
$561.80X.06=$33.708  : 

$561 .80+$33.708=$595.508  Ans. 

(4)  $800X-06=$48.00  : $48+$800=$848,  1st  yr. 
$848X.06=$50.88  : $50.88+$848=$898.88,  2d  yr. 
$898. 88X*06=$53. 9328  : $53.9328+$898.88 

=$952.8128,  3d  yr. 

$952.8128X-06=$57.168+  : $57,168+952.8128 

=1009.98+  Ans. 

(5)  $250X-06=$15  : $15+$250=$265,  1st  yr. 
$265X.06=$15.90  : $15.90+$265=$280.90,  2d  yr. 
$280.90X-06=$16.854  : $16.854+$280.90 

=$297,754,  3d  yr. 

$297.754— $250=$47.754  Ans. 

(6)  $300X.05=$15  : $15  + $300=$315,  1st  yr. 
$315X-05=$15.75  : $15.75+$315=$330.75,  2d  yr. 
$330.75X.05=$16.5375  : $16.5375+$330.75 

=$347.2875,  3d  yr. 

$347.2875X.05=$17.364+  : $17.364+$347.287 

=$364.65+,  4th  yr. 

$364.65— $300=64.65+  Ans. 
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(7)  Int.  of  $1.00  for  6 mon.  at  6 % (Art.  233)  =$.03 
$.03X200=$6  : $6+ $200=$206,  1st  6 mon. 
$.03X206=$6.18  : $6.18+$206=$212.18,  2d  6 mon. 
$.03X212. 18=$6. 3654  : $6.3654+$212.18=$218.5454, 

3d  6 mon. 

$.03X218.5454=$6.5563+  : $6.5563+$218.5454 

=$225,101-+-,  4th  6 mon. 
$225.101— $200=$25.101  Ans. 

(8)  20  °fo  per'annum  is  equal  to  5 ^ quarterly,  the  question 
then  is  the  same  as  to  find  the  amount  of  $500  for  8 
years,  at  5 ^ per  annum. 

$500X*05=$25  : $25+$500=$525,  1st  quarter. 
$525X-05=$26.25  : $26.25+$525=$551.25,  2d  quar. 
$551. 25X*05=$27. 5625  : $27.5625+$551.25 

=$578.8125,  3d  qr. 

$578.8125X-05=$28.9406-f  : $2S.9406+$578.8125 

=$607.7531,  4th  qr. 

$607.7531X.05=$30.3876+  : $30.3876+$607.7531 

=$638.1407,  5th  qr. 

$638.1407X-05=$3I.907  + : $31.907+$638.1407 

=$670.0477,  6th  qr. 

$670.0477X-05=$33.5023+  : $33.5023+1670.0477 

=$703.55,  7th  qr. 

$703.55X.05=35.177+  : $35.177+$703.55 

=$738,727+  Ans. 

(9)  $300X-06=$18.00  : $18.00+$300=$318,  1st  yr. 
$318X-06=$19.08  : $19.08+$318=$337.08,  2d  yr. 
$337.08X.06=$20.2248  : $20.2248-h2=$10.U24  : 
$10.1124+$337.08=$347.1924  : $347.1924— $300 

=$47.1924  Ans. 

(10)  $1000X-06=$60  : $60+$1000=$1060,  1st  yr. 

$1060X-06=$63.60  : $63.60+$1060=$1123.60,  2d  yr. 

Int,  of  $1123.60  for  8 mon.  15  da.  (Art.  232)  =$47,753  : 
$47,753+$!  123.60=$1171.353  : $1171.353— $1000  * 

=$171,353  Ans. 
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Article  234. 

(12)  Tab.  num.  1.790848X345=1617.84+  Ans. 

(14)  30  yr.=20  yr.+lO  yr.  Tab.  num.  for  20  yr.=3.207135  : 
Tab.  num.  for  10  yr.=l. 790848.  3.207135X890 
=2854.35015  : 2854.35015X1.790848=$5111.70+ 

$5111.70 — $890=$4221.70+  Ans. 

(15)  70  yr.=25  yr.+25  yr.+20  yr.  Tab.  num.  for  25  yr. 
=3.386355  : Tab.  num.  for  20  yr.=2.653298. 
3.386355X200=677.271  : 3.386355X677.271 
=2293.48  : 2.653298X2293.48 

=$6085.28+  : $6085.28— $200.=$5885.28+  Ans. 

Article  236. — Discount. 

(2)  $.04X2=$.08  : $1+$.08=$1.08  : $81-h$1.08 

=$75  Ans. 

(3)  $.06X5=$.30  : $1+$.30=$1.30  : $1300^$1.30 

=$1000  Ans. 

(4)  $.06X3=$.18  { $1+$.18=$1.18  : $4720-^$1.18 

=$4000  Ans. 

(5)  $1+$.06=$1.06  : $25 7.50-Mi>l . 06=$242 . 924+  Ans. 

(6)  Int.  of  $1  for  1 yr.  10  mon.  (Art.  223)=$.ll : 

$l+$.li=$l.ll  : $199.80-^$1.11=$180.00  Ans. 

(7)  Int.  of  $1  for  5 yr.  10  mon.  (Art.  223)  =$.35  : 

$1+$.35=$1.35  : $6.75-^$1.35=$500  Ans. 

(8)  Int.  of  $1  for  5 mon.  (Art.  223)  =$.025  : 

$1+$.025=$1.025  : $307.50h-$1.025=$300.00  Ans. 

(9)  Int.  of  $1  for  7 yr.  9 mon.  20  da.  (Art.  223)  =$.468§  : 

$1 +$.468^=$1.468^  : $493.20^$1.468^ 

=$335.89+  Ans. 

(10)  $.06X4=1.24  : $1+$.24=$1.24  : $496-s-$1.24 

=$400,  present  worth.  $496 — $400=$96  Ans. 

(11)  $.06X2=4.12:  $1+$.12=$1.12  : $276.64-j-$1.12=$247, 

present  worth.  $276.64 — $247.00=$29.64  Ans. 

® — 0 
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(12)  Int.  of  $1  for  3 yr.  4 mon.  (Art.  223)— $.20  : 
$1+$.20=$1.20  : $330-t-$1.20=$275  present  worth. 

$330— $275=$55  Ans. 

(13)  Int.  of  $1  for  8 mon.  (Art.  223)=$.04  : 

$1 +$.04=$1. 04  : $260-^$l. 04=$250  Ans, 

(14)  $1+$.12=$1.12  : $235.20-f-$1.12— $210  Ans. 

(15)  $l+$.07— $1.07  : $401.25+$1.07=$375  present  worth. 

$401.25— $375=$26.25  Ans. 

(16)  $1080X-06=$64.80  : $64.80X10=$648=interest. 
$.06X10=$.60  : $1+$.60=$1.60  : $1080^-$1.60 
=$675.  $1080— $675=$405  discount.  $648— $405 

=$243  Ans. 

(17)  If  of  $.12=$.10  : $1+$.10=$1.10  : $1221=$1.10 

=$1110.  $1122— $1110=$12  Ans. 

Article  237. 

(18)  $956.34-i-3=$318.78,  each  payment. 

$.05+$l=$1.05  : $318.78=-$1.05=$303.60,  present 

•worth  1st  payment. 

$.05X2=$.10  : $1+$.10=$1.10  : $318.78-j-$1.10 

=$289  .80,  present  worth  2d  payment. 
$.05X3=$.15  : $1+$.15=$1.15  : $318.78-h$1.15 

=$277.20,  present  worth  3d  payment. 
$303.60+$289.80+$277.20=$870.60  Ans. 

(19)  $1440-f-2=$720,  1st  payment : $1440-4- 3=$480,  2d  pay- 

ment : $1440— ($720+ $480)=$240,  last  payment. 
Int.  of  $1  for  3,  6,  and  9 mon.  (Art.  223)  is 

$.015,  $.03,  $.045 

$1+$.015=$1.015  : $720-^-$1.015=$709.3596+, 

present  worth  1st  payment. 
$1+$.03=$1.03  : $480-4-$!. 03=$466.0194+, 

present  worth  2d  payment. 
$1+$.045=$1.045  : $240-f-$1.045=$229.665+, 

present  worth  3d  payment. 
Adding  the  present  worth  of  the  three  payments  together, 
their  sum  is  $1405.044+  Ans. 
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(20)  $700 — ($60+$180+$260)=$200,  last  payment. 

Int.  of  $1  for  6,  12,  18,  and  24  mon.  (Art.  223)  is 

$.03,  $.06,  $.09,  $.12 
$1+.03=$1.03  : $60=$1.03=$58.2524+,  present  worth  1st 

payment. 

$1+$.06=$1.06  ; $180-r-$1.06=$169.8113+,  present  worth 

2d  payment. 

$l+$.09= $1.09  : $260-i-$l.Q9=$238.5321+,  present  worth 

3d  payment. 

$1+$.12=$1.12  : $200=$1.12=$178.5714+,  present  worth 

4th  payment. 

Sum  of  payments  $645,167-}-  Ans. 
Article  238. 

(1)  $.06X5=$.30  : $1+$.30=$1.30  : $650^-$1.30 

=$500  Ans. 

(2)  $.05X9=$.45  : $1+$.45=$1.45  : $725-s-$1.45 

=$500  Ans. 

(3)  $.05X4=1*20  : $1+$,20=$1.20  : $571.20-h$1.20 

=$476,  principal. 

$571.20 — $476=$95.20,  interest.  Ans. 


(4)  $.06X2^=$.15  : $1+$.15=$1.15  : $690=$1.15 

=$600,  principal. 

$690 — $600=$90,  interest.  Ans. 

Article  240. — Bank  Discount. 


(2)  $137X  93=60=212+. 

(3)  $1780X93=60=89X31=2759. 

(4)  $375X  33=60=75X11-=4=206|. 

(5)  $165X  63=60=33X21-t-4=173|. 


Int=$2.12+Ans. 
Int.=$27.59  Ans. 
Int.=$2.06|  Ans. 
Int.=$1.73|  Ans. 


(6)  $140X123=60=  7X41=287.  Int.  =$2.87  Ans. 

(7)  $ 80X183=60=  4X61=244.  Int.  =$2.44  Ans. 

(8)  $180X  33=60=  3X33=99.  Int.=99  cts. 

$180— $.99=$179.01  Ans. 
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(9)  §980X33=60=16X33=528.  Int.=$5.28 

§960 — $5.28=$954.72  Ans. 

(10)  $875X93-4-60=175X31=4=1356f  Int=$13.56| 

$875— $13.56|=$861.43f  Ans. 

(11)  $3900X63=60=65X63=4095.  Int.  =$40.95 

$3900— $40.95=$3859.05  Ans. 

(12)  $2580X103=60=43X103=4429.  Int.  at  6 %. 

=$44.29  Int.  at  5 </0.  (Art.  225,  Rem.  3.,) 

=|  of  $44.29=§36.908+.  $2580— $36,908 

=$2543.09+  Ans. 

(13)  $3.50X225=$787.50,  purchase  price.  $4X225=$900  : 
$900X183=60=15X183=2745.  Int.  =$27.45 

$900 — $27.45=$872.55,  proceeds  of  note. 

$872.55— $787.50=$85.05  gain  Ans. 

(14)  $1+$.07=$1.07  : $535=$1.07=$500  : $535— $500 
=$35,  true  discount.  $535X*07=$37+5,  bank  discount. 

$37,45— $35=$2.45  Ans. 

(15)  $.06X4=$.24  : $1+$.24=$1.24  : $1209h-$1.24 
=$975  : $1209 — $975=$234,  true  discount. 
$1209X-06=$72.54 : $72.54X4=$290.16,  bank  discount 

$290.16— $234=$56.16  Ans. 

Article  241. 

(2)  Int.  of  $1  for  3 mon.  3 da.  (Art.  223)  =$.0155  : 

$1— $.0155=$.9845  : $393.80-f-$.9845=$400  Ans. 

(3)  Int.  of  $1  for  63  da.  (Art.  223)  =$.0105  : 

$1— $.0105=$.9895  : $500-i-$.9895=$505.305+  Ans. 

Remark. — For  a full  discussion  of  the  difference  between  Bank 
and  true  discount,  see  Ray's  Higher  Arithmetic. 

Article  243. — Case  I.  Profit  and  Loss. 


(3)  $150X.10=$15  Ans.  (4)  $874X-25=$218.50  Ans. 

(5)  $500X-12=$60  ; $500+$60=$560  Ans. 

(6)  $382.50X-04=$15.30  : $382.50-$15.30=$367.20  Ans. 
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Article  244. — Case  II. 

(2)  $.90X-25=22£  : 90  cts.+22+=$1.12£  Ans. 
$.90X.10=.09  : 90  cts. — ' 9 cts.=81  cts.  $.81  Ans. 

(3)  $4. 37 1 X • 3 3 1 =$1 .458+  : $4.375+$1.458=$5.83+A»w. 
$4.37|x.20=$.87^  : $4.37-1— $.874=$3.50  Ans. 

(4)  $8.50Xi20=$1.70  : $8.50+$l.70=$10.20  : 

and  $8.50— $1.70=$6.-80  Ans. 

(5)  $300-r-40=$7.50  : $7.50X*20=$1.50  : $7.50+1.50 

=$9.00  Ans.  : $7.50— $1.50=$6.00  Ans. 

Article  245. 

(6)  10cts.+  yg  of  10cts.=llcts.  15cts.  + jljj  of  15cts.=162Cts. 
20cts.+ygof  20cts.=22cts.  30cts+yg  of  30cts.=33  cts. 
40cts.+j(j  of  40cts.=44cts.  50cts.+yg  of  50cts.=55  cts. 
GOcts.+f1^  of  60cts.=66cts. 

(7)  8cts.+  g of  8cts.=  9cts.  12cts.+  | of  12cts.=13lcts. 
16cts.+  g of  16cts.=18cts.  20cts.+  g of  20cts.=22|cts. 

(8)  lOcts  + g of  10cts.=12cts.  15cts.+  1 of  15cts.=18cts. 
25cts.+  g of  25 cts. = 30c ts. 

(9)  $1+1  of  $1=$1.25  $1.20+5  of  $1.20=$1.50 

$1.50+5  of  $1-50=$1.87|  $2+j  of  $2=$2.50 

$3+{  of  $3=$3.75  $4+1  of  $4=$5.00 

$6+1  of  $6=$7.50 

(10)  25cts.+g  of  25cts.=33ycts.  SOcts.+g  of  50cts.=66fcts. 

(11)  $2+2  of  $2=$3.00.  $3+2  of  $3=$4.50 

$4+2  of  $4=$6.  $5+2  of  $5=$7.50  $7+£  of  $7. 

=$10:50 

Article  246. — Case  III. 

(2)  $105— $75=$30  : §§=§=.40=40  % Ans. 

(3)  $ 40— $30=$10  : i§=’=.33l=33§  % Ans. 

(4^  30  cts. — 25  cts.=5  cts.  : ^—^=.20=20  fo  Ans. 
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(5)  21  cts.—  20  cts.=l  ct.  : 315=.05=5  % Ans. 

(6)  $9— $8=$1  : J=.12|=12^  % Ans. 

(7)  30  cfcs.—  24  cts.=6  cts.  : 35 6 7a— i=.20=20  % Ans. 

(8)  $40X40=$1600  : T™0%=ii=.44=44  <f0  Ans. 

Article  247 — Case  IV. 

(3)  $l+$.20  =$1.20  : $6 =$1.20=$5  Ans. 

(4)  $1 — $.25  =$.75  : $3=$.75=$4  Ans. 

(5)  $l+$.25  =$1.25  : $75=$1.25=$60  Ans. 

(6)  $1 — $.25  =$.75  : $75=$.75=$100  Ans. 

(7)  $1+$.10  =$1.10  : $.22=$1.10=$.20  Ans. 

(8)  $1+$.12-1=$1.125  : $8.10=$1.125=$7.20  Ans. 

(9)  $1— $.15  =$.85  : $1.19=$.85=$1.40  Ans. 

Article  248.— Pr  omiscuoits  Examples. 

(II  6 cts.X30=$1.80  : $1.80X-25=$.45  Ans. 

(2)  $250=40=$6.25,  purchase  price  per  yard.  $6.25X-20 

=$1.25  : $6.25+$1.25=$7.50  Ans. 

(3)  1 hhd.=252  qt.  : $.40X252=$100.80  : $100.80— $75 

=$25.80  : 2^|°=.34f=34f  <f0  Ans. 

(4)  2428921—1918604=510317  : tWsWj  =.265+ 

=26.5+  <f0  Ans. 

(5)  1519467—937903=581564  : f f t!oI=-62+ 

=62  + fc  Ans. 

(6)  $1+$.10=$1.10  : $.42=$1. 10=$.38T2T,  purchase  price. 

$.51-$.38T2T=$.12T8T:i2A=HJ=lV5=334  Ans. 
38t-t 

(7)  $1+$.25=$1.25  : $1  = 1. 25=$. 80,  purchase  price  of  rye. 
$lX-25=$.25  : $1— $.25=$.75,  selling  price  of  wheat. 
$.80— $.75=$.05  Ans. 
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(8)  $9.60X14=1134.40,  purchase  price  : $134.40X.20=* 
$26.88  : $134.40+$26.88=$161.28,  what  the  whole  must 
be  sold  for. 

$14.40X5=172.00  : $12X4=$48.00  : 14— (5+4) 

=5  pieces  left. 

$72.00+$48.00=$120.00  : $161.28— $120=$41. 28, 
what  the  remaining  5 pieces  must  sell  for. 

=$41.28-^5=$8.256  Am. 

(9)  $1 — $.14=$.86  : $1.29^-$.86=$1.50,  purchase  price. 
$1.50X*14=$.21  : $1.50+$.21=$1.71  Ans. 

(10)  $1— $.15=$.85  : $1.36-^$.85=$1.60  : $1.856— $1.60 
=$.256  : y!  §§=.16=16  % Ans. 

(11)  $1+$.12=$1.12  : $1.96=$1.12=$1.75,  purchase  price. 
$1.75X-16=$.28  : $1.75— $.28=$1.47  Am. 

(12)  $1+$.16=$1.16  : $1.682=$1.16=$1. 45,  purchase  price. 
$1.45— $1.247=$.203  : j2J§— .14=14  % Am. 

(13)  $5X.25=$1.25  : $100=$!  .25=80  yd.  Am. 

(14)  $2.50X.20=$.50  : $2.50+$.50=$3.00,  selling  price  of 
each  cask.  $3.00=$.05=60  lb.  Am.  The  number  of 
casks  has  nothing  to  do  with  the  solution. 

(15)  $1+$.25=$1.25  : $l-f-$1.25=$.80=purchase  price  per 
bu.  $.80X>35=$.28  : $.80+$.28=$1.08=selling  price 
per  bu.  $59.40-j-$l  .08=55  bu.  Am. 

Article  250. — Assessment  of  Taxes. 

(1)  $500-r-$125000=.004,  or  4 mills  on  the  dollar. 

$1650X.004=$6.60  Am. 

(2)  $1.25X1258=$1572.50,  amount  raised  on  polls. 

$9057.60 — $1572.50=$7485.10,  amount  to  be  raised  on 
property.  $7485.10-=-$534650=.014 

=1  ct.  4 m.  on  $1  Ans. 
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(4)  $1000  is  taxed  $14.00 


(5)  $3000  is  taxed  $42.00 
500  “ “ 7.00 


200  “ 
40  “ 
3 “ 


2.80 

.56 

.042 


80  « ‘ 

9 “ ‘ 

4 polls 


1.12 

.126 

5.00 


3 polls  . . 3.75 


Ans.  $21,152 


Ans.  $55,246 


Article  251. — American  Duties. 

(1)  100+18-24-264=546  : Draft=l+2+3=6  lb. 

546— 6=540  lb.  : 540X-15=81  lb.  : 540— 81=459  lb. 

2 cts.X459=$9.18  Ans. 

(2)  400  lb.— 4 lb.  draft=396  lb.  : 396X-05=19.8  lb.  tare  : 

396 — 19.8=376.2,  net  weight  of  each  bale. 
376.2X40=15048  lb.  net.  $.25X15048=$3762. 

$3762X-20=$752.40  Ans . 

(3)  196  lb.— 2 lb.  draft=194  lb.  194X- 15=29.1  lb.  tare  : 
194—29.1=164.9  net  : 164.9X75=12367.5  lb.  $.05X 

12367.5=$618.375  Ans. 

Article  252. — Partnership. 

(2)  IBo=l  : I of  $232=$87,  A’s  share, 
f g£=§  : I of  $232=$145,  B’s  share. 

(3)  $70+$150+$80=$300,  whole  stock. 


=$142.42,  B’a  share  : and  \ of  $427.26 

=$213.63,  C’s  share. 

$427.26-— $1200=.35605=35.605  % gain.  Ans. 

(5)  l+3+5=9.  \ of  $90=$  10  : |=|  of  $90=$30  : 


■§  of  $90=$50  Ans. 


PARTNERSHIP. 


131 


(6)  2+3+5+7=17.  Ta7  of  $735.93=186.58  : 

r=V  of  $735.93=$129.87  : r57  of  $735.93=$216.45  ; 

■py  of  $735.93=$303.03  Ans. 

(7)  3+6+9+11+13+17=59. 

aV  of  $22361=$1137  : & of  $22361=$2274  : 

& of  $22361=$3411  : ||  of  $22361=$4169  : 

||  of  $22361=$4927  : ||  of  $22361=$6443  Ans. 

(8)  |,  §,  |=-pp(j,  jgrQ,  y|g.  Since  the  denominators  are  the 
same,  the  fractions  are  to  each  other  as  their  numerators. 
40+72+105=217.  247°7  of  I692.23=$127.60  : 

of  $692.23=$229.68  : of  $692.23 

=$334.95  Ans. 

Article  253. — Bankruptcy. 

(9)  $175+$500+$600+$210+$42.50+$20+$10=$1557.50, 

As  $1557.50  : $175  : : $934.50  : $105.00,  A’s  share. 

As  $1557.50  : $500  : : $934.50  : $300.00,  B’s  share. 

As  $1557.50  : $600  : : $934.50  : $360.00,  C’s  share. 

As  $1557.50  : $210  : : $934.50  : $126.00,  D’s  share. 

As  $1557.50  : $42.50  : : $934.50  : $25.50,  E's  share. 

As  $1557.50  : $20  : : $934.50  : $12.00,  Fs  share. 

As  $1557.50  : $10  : : $934.50  : $6.00,  G’s  share. 

(10)  $234+$175+$326=$735  : $492.45-h$735=$.67 

= sum  paid  on  each  dollar  of  indebtedness. 
$234X-67=$156.78  : $175X.67=$117.25  : 

$326 X *6 7 =$21 8 .42  Ans. 

Article  254. — General  Average. 

(11)  A85=l  > 7%%—%  5 I °f  45=20,  A’s  loss. 

| of  45=15,  B’s  loss  : -§  of  45=10,  C’s  loss. 

(12)  $10000+$15000=$25000.  $1125-h$25000=.04|= 

4|%,  general  average.  $2150X*04|=$96.75,  A’s  loss. 

| of  $10000=$3750  : $3750X.04|=$168.75  Ans. 
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Article  255. — Partnership  with  time. 

(3)  23X27=621  : 21X39=819  : 621+819=1440. 
iWg— Tgtf  : T4?V=lVc  : T661J  of  $54=$23.28f,  A pays. 

TVo  of  $54=$30.711,  B pays. 

(4)  $300X5=11500  : $400X8=$3200  : $500X3=$1500. 

$1 500+ $3200+$ 1 500=$62 00.  ’ 

giBo==gf  > ilBo—if-  gf  of  $100=$24.19i{,  A’s  and 
C's  loss  : if  of  $100=$51.6l39T,  B’s  loss. 

(5)  6X30=180  : 5X40=200  : 8X28=224. 

180+200+224=604:  i§f=TVr;  §Bf=r550T;  §§f=A6T- 
TVr  of  $18.12=$5.40,  A : of  $18.12=$6,  B : 

TW  of  $18.12=$6.72,  C. 

(6)  A $300X  8 =$2400,  $300+100=$400, 

$400X8=$3200,  $2400 + 3200=$56 00. 

B $600X10=$6000,  $600— 300=$300, 

$300X6=$1800,  $6000+1800=$7800. 

C $500X12=$6000,  $500 +400=$9 00, 

$900X  4=$3600,  $6000+3600=$9600. 

$5600+7800+9600=$23000. 
As  23000  : 5600  : : $759  : $184.80,  A's. 

- 23000  : 7800  : : $759  : $257.40,  B’s. 

23000  : 9600  : : $759  : $316.80,  C’s. 

(7)  $800X12=$9600  : $500X12=$6000  : 12  mon.— 7 mon. 
=5  mon.  : $9600— $6000=3600  : $3600-j-5=$720  Am. 


EQUATION  OP  PAYMENTS. 

Article  257. 

(3)  $8X5=$40 
4X8=  32 


(2)  $2X4=$8 
6X8=48 
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(4)  $250X2=1500  (5)  $100X  6=$600 

500X5=2500  75X  8=  600 

750X8=6000  125X12=1500 

$1500)  9000(6  mon.  Ans . $300)  2700(9  mon.  Ans. 

(6)  \ of  $200=$40.00 
§ of  200=  80.00 

$40X  0=  0 
80X  5=400 
80X  10=800 

$200)  1200(6  mon.  Ans. 

Article  258. 

(2)  Counting  from  April  2d,  it  is  90  days  to  the  first  pay- 
ment, and  150  days  to  the  second. 

$200X  90=$18000 
$300X150=  45000 

$500)  63000(126  da.  from  April  2d,  which  will  give 

Aug.  6th  Ans. 

Article  259. 

(8)  $103-h$1.03=$100 
$106=$1.06=$100 
$103+  106=$209 
$209—  $200=$  9 
$200X  -06=$  12 
; $9-s-$12=.75  yr.=9  mon.  Ans. 


ALLIGATION  MEDIAL. 

Article  260. 

(2)  6 lb.  at  3 cts.=18  cts. 

4 lb.  at  8 cts. =32  cts. 

10  lb.  cost  50  cts. 

50  cts.n-10=5  cts.  Ans 


(3)  25  lb.  at  12  cts.  =$3.00 
25  lb.  at  18  cts.=  4.50 
40  lb.  at  25  cts.=10.00 

90  lb.  cost  $17.50 
$17.50-h90=$.19|  Ans. 
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(4)  3 gal.  cost  $0.00 
12  gal.  at  50=  6.00 

15  gal.  cost  $6.00 
$6. 00-5-15=$. 40  Ans. 


(5)  10  at  $3=$30.00 
12  at  4=  48.00 
8 at  9=  72.00 


30  worth  $150.00 
$150=30=$5  Ans. 


(6)  6 to  10: 
10  to 
1 to 
3 to 
7 to 


4 hr. 
1=  3 : 
3=  2 : 
7=  4 : 

6=11  hr. 


63°X  4=252° 
70°X  3=210° 
75°X  2=150° 
73°X  4=292° 
55°X11=605° 


24)1509°(62|°  Ans. 


ANALYSIS. 

Remarks. — The  subject  of  analysis  is  one  of  the  most  im- 
portant in  Arithmetic.  With  a thorough  knowledge  of  the  ele- 
mentary rules,  fractions,  and  analysis,  nearly  all  the  operations 
that  are  purely  arithmetical  may  be  solved  without  the  aid  of 
special  rules ; because  these  rules  are  mostly  derived  from  ana- 
lytical solutions  of  particular  questions.  The  pupil,  however, 
who  desires  to  understand  analysis  fully,  and  apply  it  readily, 
must  first  make  himself  well  acquainted  with  Mental  Arithmetic. 
See  Ray’s  Arithmetic,  2d  Book. 


ArTICL] 

(3)  $24 
(9)  7^  yd. 
(14)  28  : 27. 
(20)  28. 


261. 

(5)  7 bl. 
(10)  4. 
(16)  10. 
(23)  16  cts. 


(6)  10  lb. 
(11)  4f. 

(I?)  81 


(2)  $36 
(7)  10  yd. 

(13)  12  : 20. 

(IS)  18. 

(24)  If  1-fifth  of  a bushel  cost  14  cents,  1 bushel  will  cost  5 
times  14  cents,  which  are  70  cents;  and  y9o  of  a bushel 
will  cost  of  70  cents,  which  are  63  cents.  Ans. 

(25)  1-eighth  will  cost  1-third  of  3-eighths  ; if  § cost  21  cents, 

will  cost  g of  21  cents,  which  is  7 cents,  and  if  g cost 
7 cents,  1 yard,  or  8-eighths,  will  cost  8 times  7 cents, 
which  are  56  cents ; then  ly  of  a yard  will  cost  f of  56 
cents,  which  are  48  cents.  Ans. 
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Article  263. 

(2)  $2.16-7-24=9  cts.  : 9 cts.X23=$2.07  Ans. 

(3)  $32.50-7- 13=$2. 50  : $2.50X14=$35  Ans. 

(4)  $8-t-4=$2  $24-j-$2=12  yd.  Ans. 

(5)  $20.67-7-159— $.13  : $34.71-f-$.  13=267  yd.  Ans. 

(6)  $147-i-34=$4||  : $4l|X9=$38||  Ans. 

(8)  25  da.X17=425  da.  : 425  da.-s-10=42£  da.  Ans. 

(9)  If  6 men  can  build  a wall  in  10  days,  it  will  require  10 
times  6=60  men  to  build  it  in  1 day,  and  1-fifteenth  of 
60  men=4  men,  to  build  it  in  15  days.  Ans. 

(10)  If  5 men  eat  a barrel  of  flour  in  12  days,  1 man  will  eat 
a barrel  in  5 times  12  days,  which  are  60  days,  and  4 men 
will  eat  a barrel  in  1-fourth  of  the  time  of  1 man,  that  is, 
in  ^ of  60  days=15  da.  Ans. 

(11)  10  hr.X7=70  hr.  to  do  the  work:  70  hr. -r-  12  hr. =5 f 
da.  of  12  hr.  each.  Ans. 

(12)  If  18  men  reap  72  acres  in  7 days,  1 man  would  reap  it 
in  7X18—126  days,  and  8 men  in  ^ of  126=15f  da.  Ans. 

(13)  Each  9 sheep  are  worth  5 hogs:  in  54  sheep  there  are 
6 times  9 sheep  ; then  54  sheep  are  worth  6 times  5 hogs, 
which  are  30  hogs.  Ans. 

(14)  In  42  gal.  of  wine  there  are  14  times  3 gal.  of  wine ; 
hence  42  gal.  of  wine  are  worth  14  times  7 gal.  of  cider 
=98  gal.  Ans. 

(15)  If  a 3 cent  loaf  weigh  8 oz.,  when  flour  is  $4  a barrel, 
if  the  flour  were  $1  a barrel  it  should  weigh  8 oz.X4 
=32  oz. ; and  when  flour  is  $5  a barrel,  it  should  weigh 
1-fifth  of  32  oz.=6§  oz.  Ans. 

(16)  If  3 stacks  of  hay  keep  12  horses  5 mon.,  they  would 
keep  1 horse  5 mon.X12=60  mon.,  and  20  horses  1-twen- 
tieth of  60  mon.=3  mon.  Ans. 

(17)  If  | of  a yard  cost  40  cts.,  ■}  of  a yard  will  cost  | of  40 
cts.=20  cts.,  and  § will  cost  3 times  20  cts.  =60  cts.  Ans. 
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(18)  If  4 yd.  coat  $2,  one  yard  will  cost  3 times  $2=$6,  and 
f yd.  will  cost  f of  $6=$4.50.  Ans. 

(19)  If  f of  a tun  cost  $4.25  ; one-seventh  will  cost  \ of 
$4.25=$.85,  and  a tun  will  cost  7 times  $.85— $5.95  : 
then  of  a tun  will  cost  y \ of  $5.95=$3.85  Ans. 

(20)  If  t9t  of  a cord  cost  $2.52,  one-eleventh  will  cost  4 of 
$2.52=$.28,  and  a cord  will  cost  11  times  $.28=$3.08  : 
then  yf  of  a cord  will  cost  -j-f  of  $3.08— $2.86  Ans. 

(21)  If  | lb.  cost  $y,  one-seventh  will  cost  of  $y=$y;j,  and 
a lb.  will  cost  7 times  $yW=y77T ; then  f lb.  will  cost  f of 
$y\— $4y  Ans. 

Article  264. 

(23)  If  2 men  can  earn  $16  in  4 days,  1 man  will  earn  4 of 
$16=$8  in  4 days,  and  in  1 day  he  will  earn  \ of  $8 
=$2 : then  if  1 man  earn  $2  in  1 day,  7 men  will  earn  7 
times  $2=$14,  in  1 day  ; and  in  3 days  they  will  earn 
3 times  $14=$42 

(24)  If  2 men  can  build  12  rd.  in  9 days,  1 man  can  build  4 
of  12  rd.=6  rd.  in  9 days,  and  in  1 day  he  can  build  4 
of  6 rd.— § rd.  : then  if  1 man  can  build  f rd.  in  1 day, 

7 men  can  build  7 times  f rd.=4§  rd.  in  1 day,  and  in  6 
days,  they  can  build  6 times  4f  rd.=28  rd.  Ans. 

(25)  If  11  A.  can  be  plowed  in  5 da.  with  15  oxen,  it  would 
require  15X5=75  oxen  to  plow  11  A.  in  one  day ; and, 
since  33  A.=3  times  11  A.,  it  would  require  75  oxenX3 
=225  oxen  to  plow  33  A.  in  1 day ; and  to  plow  33  A.  in 
9 days,  it  would  take  4 of  225  oxen=25  oxen  Ans. 

Article  265. 

(26)  Since  the  first  pipe  Jills  41  gal.  in  1 hr.,  and  the  second 
empties  6 gal.  in  the  same  time,  therefore  there  are  left 
in,  41—6=35  gal.  per  hour ; it  will  therefore  require 
2365°=5?°  hr.=7  hr.  8 min.  34f  sec.  to  fill  the  cistern. 

(27)  600-1-8=75  gal.  filled  by  A ‘in  1 hr.  : 600h-12=50  gal. 

filled  by  B in  1 hr.  : then  75-f-50=125-gal.  filled  by  both 
in  1 hr. ; and  hr.  Ans. 
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(28)  900-r-10=90  gal  .filled  by  A in  1 hr.  900-^-12=75  gaL 
emptied  by  B in  1 hr.  : then  90 — 75=15  gal.  left  in  per 
hr.,  and  900-^-15=60  hr.  to  fill  the  cistern. 

(30)  A does  , B y -5,  and  C y%  in  1 day,  hence  in  1 day  they 
all  do  5U+T5  + T2— 63U+64 <J+6%— iQ  one  day,  ar*d 
therefore  all  do  it  in  1-~1=5  days.  Ans. 

(31)  Reasoning  as  in  the  preceding  example,  A does  yy,  B yy, 

C yg,  and  in  1 day,  and  in  1 day  they  all  do  yj+yV 
+ yg +25 — 33g°o+ /g4 5+/ s° o+  :/e5 o=3B i 5 ; hence  it  will 
require  l-~38g9g=4g4g  days  to  do  the  whole. 

(32)  g+g= :yHj+y5=y2>  and  1— 7-^5=4y y da.  Ans. 

Or,  suppose  the  meadow  to  consist  of  72  parts,  then  A 
mows  g of  72=9  parts  in  one  day,  and  B -g  of  72=8 
parts  in  one  day  : 9+8=17  parts  both  do  in  one  day ; 

72-nl7=4y4y  da.  Ans. 

(33)  Since  A and  B together,  mow  it  in  12  days,  they  mow  y1^ 
in  one  day,  and  since  A can  mow  it  in  20  days,  he  can 
mow  y1  o in  one  day,  hence  B can  mow  yy — — g3Q 
==g20=AJg  in  one  day  ; hence  he  can  mow  it  in  l-s-gg 
=30  da.  Ans. 

(34)  Since  both  eat  it  in  6 days,  they  eat  g in  1 day,  and  since 
the  woman  eats  it  in  15  days,  she  eats  yg  in  1 day ; hence 
the  man  eats  g — 7*5=3% — 3%=3%=t%  in  1 day,  there- 
fore he  will  eat  in  l-r-y%=10  da.  Ans. 

(35)  The  first  will  empty  y,  the  second  g,  and  the  third  y1^  in 
1 minute,  hence  they  will  all  empty  y + g + yg = y y°g + y y% 

+ 7 f^=72%  in  1 minute;  and  1 4- T%30  = gg0  =2  min. 

15 1|  sec.  Ayis. 

(36)  Since  A can  mow  § in  G days,  he  can  mow  g in  y of 
6 days,  which  is  2 days,  and  since  he  can  mow  g in  2 
days,  he  can  mow  the  whole  in  5 times  2 days=10  days; 
therefore  he  can  mow  yg  in  1 day.  Again,  since  B can 
mow  y in  10  days,  he  can  mow  y in  \ of  10  days,  which 
is  2 days,  and  since  he  can  mow  y in  2 days,  he  can 
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mow  the  whole  in  7, times  2 days=14  days;  therefore 
he  can  mow  y1^  in  1 day. 

TO + T? =to + T0'=4 o —3%  ^e  part  both  mow  in  one 
day,  hence  l-^-365=5g  days,  the  time  in  which  both  can 
do  it. 

(38)  $3000— $500=$2500  : $2500--2=$1250,  less  share, 

and  $1250+$500= $1750,  greater  share. 

(39)  The  wife  received  $800  more  than  the  son,  and  the  son 
$300  more  than  the  daughter ; hence,  the  wife  received 
$800+$300=$1100  more  than  the  daughter. 
$300+$1100=$1400,  what  the  wife  and  son  received 

more  than  twice  the  daughter’s. 
$3500— $1400=$2100  : $2100-=3=$700=  daughter’s 

share  : $700+$300=$1000,  son’s  share  : $1000-f-$800 

=$1800,  wife’s  share. 

(41)  In  this  case  the  minute  hand  must  gain  25  min.  on  the 
hour  hand.  Now,  according  to  the  solution  of  Example 
40,  in  the  Arithmetic,  yf  of  this  25  min.  is  the  distance 
over  which  the  minute  hand  must  move  to  overtake  the 
hour  hand,  if  of  25=3T°T°=27y3y  min.  Ans. 

(42)  When  the  hour  hand  is  at  YIII,  the  minute  hand  is  at 
XII.  If  the  hour  hand  did  not  move,  the  minute  hand 
would  have  to  pass  over  10  minutes  to  be  opposite  to  the 
hour  hand,  but  since  the  hour  hand  does  move,  the 
minute  hand  must  gain  10  minutes  before  it  is  opposite  to 
the  hour  hand.  It  is  then  required  to  find  what  distance 
the  minute  hand  must  move  to  gain  10  minutes  on  the 
hour  hand.  Reasoning  as  in  the  Solution  to  Example  40, 
we  find  f f of  10=10  fy  min.  Ans. 

(43  of  $3276=$1365  : Since  y52  of  what  A put  in,  was 
equal  to  y of  what  B put  in,  ^ of  $1365=$273,  is  | of 
what  B put  in  ; hence  $273X9— $2457,  what  B put  in. 

of  $2457=$  1001 ; $3276— $1001=$2275,  which  is 
f-  of  what  C put  in  ; hence  \ of  $2275=$455=y  of  what 
C put  in  ; hence  C put  in  $455X4— $1820.  Since  A 
received  a sum  the  f of  which  was  equal  to  the  amount 
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he  put  in,  £ of  the  amount  he  put  in,  multiplied  by  5, 
must  equal  his  share;  g of  $3276=$546,  and  $546X5 
=$2730,  A's  share.  £ of  1820=$2184,  C’s  gain. 

$7000—  ($2730+$2184)  =$2086,  B’s  gain. 

Article  866. 

(45)  By  taking  1 lb.  at  4cts.  I gain  1 ct. ; and  by  taking  1 lb. 
at  8 cts.,  I lose  3 cts.  ; hence,  in  order  to  equalize  the 
gains  and  losses,  as  often  as  1 lb.  at  8 cts.  is  taken,  there 
must  be  taken  3 lb.  at  4 cts. 

(46)  By  taking  1 lb.  at  3 cts.  there  is  a gain  of  3 cts.,  and 
by  taking  1 lb.  at  8 cts.  there  is  a loss  of  2 cts. ; hence, 
to  equalize  the  gains  and  losses,  there  must  be  taken 
2 lb.  at  3 cts.,  which  will  give  a gain  of  6 cts.,  and  3 lb. 
at  8 cts.,  which  will  give  a loss  of  6 cts. 

(48)  On  each  lb.  at  11  cts.  there  is  a loss  of  1 ct.,  hence  on 
10  lb.  there  will  be  a loss  of  1 ct.X10=10  cts.  On  each 
lb.  at  8 cts.  there  is  a gain  of  2 cts. ; hence,  if  1 lb. 
gains  2 cts.,  it  is  merely  required  to  find  how  many  lb. 
must  be  taken  to  gain  10  cts.,  which  is  evidently  as  many 
as  2 cts.  is  contained  times  in  10  cts.,  that  is,  5 lb.  Ans. 

Article  267. 

(51)  ^ — |=T2  ; hence  y+  of  the  number  is  8,  and  the  number 
is  12  times  8=96  Ans. 

(52)  y7jj — f=T(J  5 hence  yg  of  the  number  is  7,  and  the  number 
is  10  times  7=70  Ans. 

(53)  |+i=i85,  and  1 — the  part  of  his  money  left. 
Then  y7^  of  his  money  is  $35,  and  y^  is  of  35,  which  is 
$5,  and  15-fifteenths,  or  the  whole,  is  15  times  $5,  which 
is  $75  Ans. 

(54)  l+2+i+|=!£+i§+|'S+|§==|o ; henoe  f 0=73,  and 

is  yg  of  73,  which  is  1,  and  |§,  or  the  whole,  is  30 
times  1=30  Ans. 

(55)  1 — |=§,  part  remaining;  he  then  had  left  20+15=35 
cts.;  if  -§  is  35  cts.,  £ of  35  cts.,  which  is  7 cts.,  is  -g,  and 
the  whole  is  9 times  7 cts.=63  cts.  Ans. 
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(56)  1 — §=§  ; § of  §=§ : y — §=725,  part  left;  then  TV=10 
cts. ; and  | of  10  cts.,  which  is  5 cts,  is  -jg ; hence  jf, 
or  the  whole,  is  15  times  5 cts.=75  cts.  Ans. 

(57)  Of  each  4 days  he  worked  3,  earning  $6,  and  idled  1 day, 
forfeiting  $1  ; hence,  for  each  3 days  he  worked  he  re- 
ceived $5,  and  since  he  received  $25,  which  are  5 times 
$5,  he  worked  5 times  3 da.  =15  da.  Ans. 

(58)  4+y+  1=2 o+iHJ+^o— ; 1— 2§=='20==  Part  bearing 
pears  ; hence  is  4,  and  §§,  or  the  whole,  are  20  times 
4=80  Ans. 

(59)  As  many,  (1,)  as  many  more,  (1,)  half  as  many  more, 
(1-,)  and  one-fourth  as  many  more,  (j,)  are  equal  to  1 + 
l+2+y=2f  = 1y1  ; then  since  y1  of  the  number  are  110, 
one-fourth  will  be  yy  of  110,  which  is  10,  and  the  whole, 
or  4-fourths,  will  be  4 times  10=40  Ans. 

(60)  1 — y=f,=part  left  at  close  of  1st  day. 

y of  |=T3jj ; | — y3g=j9g=part  left  at  close  of  2d  day. 
y of  T9g=g9y  ; T9^ — g9y=fy=part  left  at  close  of  3d  day. 
i of  ||=2W;  If— y/g^^g^part  left  at  close  of  4th  day. 
Then  since  3f51g=$1.62, 1-eighty-first  part  of  $1.62,  which 
is  2 cts.,  is  part  of  the  whole ; hence  f f §,  or  the 
whole,  are  256  times  2 cts.  =$5.12  Ans. 

(61)  l+^=§=part  of  capital  at  close  of  1st  yr. 

§ of  §=y9$  ; f +79o=if— part  of  capital  at  close  of  2d  yr. 
y of  lg~g  ; lg — §==§= part  of  capital  at  close  of  3d  yr. 
Then  since  §=$3375,  one-ninth  of  $3375,  which  is  $375, 
will  be  one-fifth  of  the  capital,  and  §,  or  the  whole,  will 
be  5 times  $375=$1875  Ans. 


EXCHANGE  OF  CURRENCIES. 

Article  269. 

(1)  £5X20+3  s — 103  s.  : 103  S.XI2+2  d — 1238  d.  : 

1238  d.X4+l  far.=4953  far.  Ans. 

(2)  8675  far.=4=2168f  d.  : 2168§  d. =12=180  s.  8§  d.  : 

180  s.=20=£9.  Ans.  £9  8§  d. 
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(3)  £ s.  d. 


(4)  £ s. 


s. 


d. 

5 


3 0 6| 

5 10  4* 

2 15  U 


Ans.  9 0 


17  6 

8 5 


6 

5 


Ans.  11  6 0 


(5)  £ a.  d. 

3 12  2* 

8 


(6)  £ s.  d. 

C)25  0 10} 

Ans.  4 3 5* 


Ans.  28  17  8 

(7)  £.625X20=12.5  s.  : .5  s.X12=6  d.  Ans.  12  s.  6 d. 

(8)  £.796875X20=15.9375  s.  : .9375  s.X12=11.25  d. : 

.25  d.X4=l  far.=£  d.  Ans.  15  s.  11} 

(9)  7s.  6d.=90d.  : £1=240  d.  : ^=§=£.375  Ans. 

(10)  8 s.  9d.=105d.  : £1=240  d.  : ^§=/g=£.4375  Ans. 


(11)  £75  10  s.=£75.5  : £75.5X.04=£3.02  : £3.02X2* 
=£7.55  : £.55X20=11  s.  Ans.  £7  11  s. 

(12)  12  s.  6d  =£.625  : £85.625X-06=£5.1375  : £5.1375X 
If  (1  yr.  9 mon. )=£8. 990625  : £.990625X20 
=19.8125  s. : .8125  s.X12=9.75  d.  : .75  d.X4=3  far.,  or 
f d.  Ans.  £8  19  s.  9*  d. 


(4)  £25X4.84=*$121  Ans. 

(5)  8 s.=£.4.  £15.4X4.84=$74.536  Ans. 

(6)  15  s.  9 d.=£.7875.  £36.7875X4.84=^178.05+  Ans. 

(7)  $179.08--$4.84=£37  Ans. 

(8)  $124.388-— $4.84=£25.7=£25  14  s.  Ans. 

(9)  $1000-7- $4.84=£206.61157+=£2C6  12  s.  2|  d.+  Ans. 
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Article  272. 

(2)  £150X4-§=$666§  : $666§ X*08=$53.33^=$53g  prem. 

$666f+$53|=$720  Ans. 

(3)  10  s—  £.5  £80.5X4f =$357,777+  : $357.777X.09^= 
$33,988+  prem.  : $357.777+$33.988=$391.76+  Ans. 

Article  273. 

(1)  $120.50Xy3s=£36.15=£36  3 s.  Ans. 

(2)  $ 75.25Xf  =£30.1  =£30  2 s.  Ans. 

(3)  $98X|=£36.75=£36  15  s.  Ans. 

(4)  £30  15  s.  =£30.75  : £30.75= -^=$102.50  Ans. 

(5)  £25  17  s.=£25.85  : £25.85=  § =$64,625  Ans. 

(6)  £29  8 s.=£20.4  : £29.4  =3^=1126.00  Ans. 

Article  274. 

Ex.  1166  fr.=5.30  fr.=$220  Ans. 


Article  276. 


(2)  ft.  in. 
5 3 
1 5 


(3)  ft  in. 
5 7 
1 10 


Duodecimals. 

(4)  ft.  in 
8 ‘ 
7 3 


6 9 


5 3" 
2 2 3 

Ans.  7 5 3 

(5)  ft.  in. 
8 4 

2 7 


10 


59  11 
2 1 


3 /// 
8 3 


Ans.  10  2 10  Ans.  62  0 11  3 


(6)  ft. 
4 


in. 

5 

3 


/// 

6 


11 

1 

1 


0 

4 6 "" 

10  3 6 


Ans.  21  10 


Ans.  10 
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Article  279. — Involution. 


(1)  1 — 4 — 9 — 16 — 25- 

(2)  1—8—27—64. 


.36—49—64—81—100—121. 

X3)  i — tV 

(4)  (5)  16-32-81. 

(6)  65X65=4225  Ans.  (7)  25X25X25=15625  Ans. 

(8)  164=323.  23 X M = ,-<48-9 =27 2|  Ans. 

(9)  124=253.  ¥x¥x¥— i&iSi==19535  ^ns- 

(10)  13X13X13X13=28561 

(11)  fXfXfXfXl— Arcs. 

(12)  9X9X9X9X9X9=531441  Ans. 

(13)  .025X.025X-025X.025=.000000390625  Ans. 

(14)  143=14X14X14=2744  Ans. 

(15)  194=19X19X19X19=130321  Ans. 

(16)  2|s=iXlXiXiXl=1||-F=692V)5  Ans. 

(17)  .096=.09X.09X.09X.09X.09X-09=.000000531441Aws, 

Article  286. 

(2)  529(20+3=23  Ans. 

400 


129 

129 


(6)  625(25  Ans. 
4 

45)225 

225 


Article  287. 

(7)  6561.(81  Ans. 

64 

161)161 

161 


(8)  390625(625  Ans. 
36 

122)306 

244 


1245)6225 

6225 
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(9)  1679616(1296  Ans. 

(10)  576480*1(2401  Ans. 
4 

22)67 

44)176 

44 

176 

249)2396 

4801)4801 

2241 

4801 

2586)15516 

15516 

(12)  987656329(31427  Ans. 
9 

(11)  43046721(6561  Ans. 
36 

61)87 

61 

125)704 

624)2665 

625 

2496 

1306)7967 

6282)16963 

7836 

12564 

13121)13121 

62847)439929 

13121 

439929 

(13)  289442169(17013  Ans. 

(14  ) 234.09(15.3  Ans. 

27)189 

25)134* 

189 

125 

3401)4421 

303)909 

3401 

909 

34023)102069 

102069 
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(15)  145.2025(12.05  Am. 

(16)  .0196(.14  Ans. 

22)45 

44 

24)96 

96 

2405)12025 

12025 

(17)  1.008016(1.004  Am. 

(18)  .00822649 (.0907  Ans. 
81 

2004)008016 

8016 

1807)12649 

12649 

(19)  +25=5,  +729=27,  +£& 

=5^  Ans. 

(20)  fAWIi  ✓121=11,  ✓169=13,  ✓j!i=H  Am. 

(21)  30|=if-,  +ifl=y=5£ 

Ans. 

(22)  i0(3. 162277+  Ans. 
9 

(23)  2(1.41421+  .4ns. 

61)100 

61 

24)100 

96 

626)3900 

3756 

. 281)400 

281 

6322)14400 

12644 

2824)11900 

11296 

63242)175600 

126484 

28282)60400 

56564 

632447)4911600 

4427129 

282841)383600 

282841 

6324547)48447100 

44271829 

Key.— 10 
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(24)  f =.666666+(.81649+Ans. 
64 

161)266 

161 


(25)  6f =6.4(2.5298+  Ans. 


45)240 

225 


1626)10566 

9756 


502)1500 

1004 


16324)81066 

65296 


5049)49600 

45441 


163289)1577066 

1469601 


(26)  +6241=79  Ans. 


50588)415900 

404704 


Article  288. 

(1)  16=2X2X2X2  : +16=2X2=  4 Ans. 

(2)  36=2X2X3X3  : +36=2X3=  6 Ans. 

(3)  100=2X2X5X5  : +100=2X5=10  Ans. 

(4)  225=3X3X5X5  : +225=3X5=15  Ans. 

(5)  +(16X25)=  4X5=20  Ans. 

(6)  +(36X49)=  6X7=42  Ans. 

(7)  +(64X81)=  8X9=72  Ans. 

(8)  +(121  X25)=l  1X5=55  Ans. 


Article  290. 


(1)  302=  900 
402=1600 


(2)  812=  6561 
1082=11664 


+2500=50  Ans. 


+18225=135  Ans. 


(3)  1002=10000 
602=  3600 


(4)  45 2 =2025 
602=3600 


+6400=80  Ans. 

(5)  362=1296 
242=  576 


+5625=75  Ans. 


+720=26.83+  Ans. 


©■ 
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(6)  602— 3600 
3 7 2= 1369 

+2231=47.2334+=width  of  street  from  foot  of  lad- 
der on  one  side. 

602=3600 
232= 529 

+3071=55.4166+=width  of  street  from  foot  of  lad- 

, der  on  the  other  side. 

Ans.  102.65 

(7)  6002=360000 
1402=  19600 

+340400=583.43+ 

100-8-2=  50. 

Ans . 533.43+ 

The  square  root  of  656,  will  give  the 
length  of  the  diagonal  line  joining 
opposite  corners  of  the  floor  of  the 
room : this  is  the  base  of  the  tri- 
angle, of  which  the  hypotenuse  is 
required. 


+800=28.28+  Ans. 

Article  291. 

(1)  +4096=64  Ans. 

(2)  4X4=16  : 16X9=144  : +144=12  Ans. 

Or,  +(16X9)=4X3=12  Ans. 

(3)  +43560=208.71+  ft.,  side  of  acre. 

43560-7-2=21780  : +21780=147.58+  ft.,  side  of  half  A * 
43560=4=10890  : +10890=104.35+  ft,  side  of  qr.  A 

(4)  10  A.=1600  P. 

12!  A.=2000 

+3600=60  Ans. 

& 


(8)  202=400 
162=256 

656 

Square  of  base=656 
122=per.2=144 


©- 
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Article 


10X10X3=300 
10X  2X3=  60 
2X  2 = 4 

364 


1728)10+2=12  root 
1000 

728 


728 


Article  296. 


(5) 

91125(45  A.ns. 

(6) 

195112(58 

64 

125  [Ans. 

27125 

70112 

4X4X300=4800 

5X5X300=7500 

4X5X  30=  600 

5X8X  30=1200 

5X5  = 25 

8X8 

= 64 

5425 

27125 

8764 

70112 

(7)  < 

912673(97  Ans. 

(8)  i225043(107 

729 

1 

[Ans. 

9X9X300=24300 
9X7X  30=  1890 
7X7  = 49 


26239 


183673 


183673 


>=  300 

225 

1=30000 

225043 

1=  2100 

= 49 

32149 

225043 

0 


©- 
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(9) 

13312053(237  Ans . 
8 

2X2X300=1200 
2X3X  30=  180 
3X3  = 9 

5312 

1389 

4167 

23X23X300=158700 
23X  7X  30=  4830 
7X7  = 49 

1145053 

163579 

1145053 

(10) 

102503232(468  Ans. 
64 

4X4X300=4800 
4X6X  30=  720 
6X6  = 36 

5556 

38503 

33336 

46X46X300=634800 
46X  8X  30=  11040 
8X  8 =64 

5167232 

645904 

5167232 

(11) 

52947512*9(809  Ans. 
512 

8X  8X300=  19200 

17475 

80X80X300=1920000 
80X  9X  30=  21600 
9X  9 = 81 

17475129 

1941681 

17475129 

■© 


© 
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(12)  958585256(986  Ans. 
729 


9X9X300=24300 
9X  8X30=  2160 
8X8  = 64 

229585 

26524 

212192 

98X98X300=2881200 
98X  6X  30=  17640 

17393256 

6X  6 = 36 

2898876 

17393256 

(13)  14760213677(2453  Ans. 

8 


2X2X300=1200 
2X4X  30=  240 
4X4  = 16 

1456 

24X24X300=172800 
24X  5X  30=  3600 
5X  5 =25 


6760 

5824 

936213 


176425 


245X245X300=18007500 
245X  3X  30=  22050 

3X  3 = 9 


18029559 


882125 

54088677 

54088677 


©• 
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(14) 

12*810028392*1(5041  Ant. 

125 

5X  5X300=  7500 

3100 

50X50X300=750000 
50X  4X  30=  6000 
4X  4 =16 

3100283 

756016 

3024064 

504X504X300=76204800 
504X  IX  30=  15120 

IX  1 = 1 

76219921 

76219921 

76219921 

(15) 

53.i57376)3.76  Am. 
27 

3X3X300=2700 
3X7X  30=  630 
7X7  = 49 

26157 

3379 

23653 

37X37X300=410700 
37X  6X  30=  6660 
6X  6 =36 

2504376 

417396 

2504376 

(16) 

.i99176T04(.584  Ant. 
125 

5X5X300=7500 
5X8X  30=1200 
8X8  = 64 

74176 

8764 

70112 

58X58X300=1009200 
58X  4X  30=  6960 

4X  4 = 16 

4064704 

a— 

1016176 

4064704 

Q 

© 
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(17)  5/216=6.  , (18)  5/2744=14.  „ 

5/343=7.  ^ “ 5/6859=19.  ^ 15 

(19) 

48778  24389  3/24389=29. 

, Ans.  f |. 

118638  59319  3/ 59319=39. 

(20)  5-iiHIIi.  ^25=5  ^ *=1^ 

(21)  2(1.25992+  Ans. 

1X1X300=300 
1X2X  30=  60 
2X2  = 4 

1000 

364 

728 

12X12X300=43200 
12X  &X  30=  1800 
5X  5 =25 

272000 

45025 

225125 

125X125X300=4687500 
125X  9X  30=  33750 
9X  9 = 81 

46875000 

4721331 

42491979 

1259X1259X300=475524300 
1259X  9X  30=  339930 

9X  9 = 81 

4383021000 

475864311 

4282778799 

12599X12599X300=47620440300 
12599X  2X  30=  755940 

2X  2 = 4 

100242201000 

47621196244 

95242392488 

EVOLUTION.  1 53 


(22)  9(2.08008+  Ans. 
8 


2X  2X300=  1200 

1000 

20X20X300=120000 

1000000 

20X  8X  30=  4800 
8X  8 =64 

124864 

998912 

208X208X300=1 2979200 

1088000 

2080X2080X300=1297920000 

1088000000 

20800X20800X300=129792000000 

1088000000000 

20800X  8X  30=  4992000 

8X  8 ='  64 

129796992064 

1038375936512 

(23)  200(5.84803+  Ans. 
125 


5X5X300=7500 
5X8X  30=1200 
8X  8=  64 

75000 

8764 

70112 

58X58X300=1009200 
58X  4X  30=  6960 

4X  4=  16 

4888000 

1016176 

4064704 

584X584X300=1 02316800 
584X  8X  30=  140160 

8X  8=  64 

823296000 

102457024 

819656192 

5848X  5848X300=  10259731200 

3639808000 

58480X58480X300=1025973120000 
58480X  3X  30=  5263200 

3X  3=  9 

3639808000000 

1025978383209 

3077935149627 

© ® 
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(24)  9|=9.i66666+(2.092+  Ans. 
8 


2X  2X300=  1200 

1166 

20X20X300=120000 

1166666 

20X  9X  30=  5400 

9X  9=  81 

125481 

1129329 

209X209X300=13104300 

37337666 

209X  2X  30=  12540 

2X  2=  4 

13116844 

26233688 

(25)  3/1953.125=12.5  ft  Ans. 

(26)  3X3X3=27=cu.  in.  in  a cube,  of  which  each  side  is 
3 in.  1728^-27=64  Ans. 

(27)  2X2X2=8=  cubic  inches  in  the  cubical  bos. 
iXiX?=g4=  solidity  of  a cubical  block,  each  side  of 
which  is  5 of  an  inch.  8-r-g4=5l2  Ans. 

(28)  A solid  half  foot  is  a cube,  each  side  of  which  is  6 in. ; 
it  contains  6X6X6=216  cu.  in.  ; half  a cubic  foot=^  of 
1728=864  cu.  in.  ; 864 — 216=648  cu.  in.  Ans. 

cu.  ft.  cu.  ft.  ft. 

(29)  288X216X48=2985984,  3/2985984=144  Ans. 

(30)  1728X3=5184,  3/5184=17.306+  inches  Ans. 

Article  297. 

(31)  63=216  ; 33=27.  As  216  : 27  : : 32  lb.  : 4 lb.  Ans. 

(32)  11X11X11=1331  Ans. 

Article  298. 

(1)  216=2X2X2X3X3X3  : V216=2X3=6  Ans . 

(2)  V (27X  64)=3X4=12  Ans. 

(3)  V(125X343)=5X7=35  Ans. 

9 — — 0 
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ARITHMETICAL  PROGRESSION. 
Article  301. — Case  I. 

(3)  50—1=49  ; 49X3+2=149  Ans. 

(4)  100—1=99  ; 99X5+9=504  cts.=$5.04  Ans. 

(5)  54—1=53;  53X2=106;  140— 106=34  Ans. 

(6)  20 — 1=19  ; common  difference=$216 — $200=$i6  ; 

$16X19+$216=$520  Ans. 

(7)  99—1=98;  98Xl=85| ; 329— 85f*=243^  Ans., 

Article  302. — Case  II. 

(2)  300-3=297;  10-1=9;  297-^-9=33  Ans. 

(3)  50—5=  45  ; 10-1=9  ; 45-s-9=  5 Ans. 

Article  303. 

(1)  49-5=44;  44-5-4=11;  11+1=12  Ans. 

Article  304. — Case  III. 

(2)  50+  2=52 ; 52X24=1248 ; 1248-5-2=624  Ans. 

(3)  1+12=13  ; 13X12=  156  ; 156-^2=  78  Ans. 

(4)  10000—1=9999  ; 9999X1+1=10000,  last  term  ; 
1+10000=10001 ; 10001X10000=100010000; 

100010000-5-2=50005000  Ans. 

(5)  The  number  of  terms  is  evidently  100.  The  boy  travels 
6 yards  to  put  the  first  apple  in  the  basket,  12  the 
second,  and  so  on ; hence,  the  first  term  is  6,  and  the 
common  difference  6. 

100 — 1=99  ; 99X6+6=600,  last  term. 

6+600=606;  606X100=60600;  60600-5-2=30300  yd. 

30300  yd.=17  mi.  380  yd.  Ans. 

(6)  30 — 1=29;  29 X?=7l  5 30 — 7|=22|  mi.  distance  trav- 
eled last  day.  30+22f=52f  ; 52|X30=1582^  mi.  ; 

1582^-5- 2=791±  mi.  Ans. 
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(7)  Common  difference=193X2=386  in. 

60 — 1=59  ; 386X59+193=22967  inches,  distance  fallen 
in  the  last  second. 

193+22967=23160;  23160X60=1389600;  1389600=2 
=694800  in. =57900  ft.  Ans. 


GEOMETRICAL  PROGRESSION. 
Article  307. — Case  I. 

(3)  212=4096;  4096X2=8192  Ans. 

(4)  48  =65536;  262144-5-65536=4  Ans. 

(5)  Ratio=3;  39=19683  ; 19683X10=196830  Ans. 

(6)  234=17179869184 ; 17179869184X1=17179869184  Ans. 

(7)  334=166771 81699666569,  which,  multiplied  by  1,  gives 
the  same  number  for  the  35th  term. 

Article  308. — Case  II. 

(2)  36=729  ; 729X10=7290,  last  term.  7290X3=21870  ; 

21870—10=21860 ; 21860-^2=10930  Ans. 

(3)  2n=2048,  2048X l=2048=last  term.  2048X2=4096, 

4096-1=4095,  and  4095-5-1=4095  Ans. 

(4)  4n=4194304,  4194304X1=4194304,  last  term. 
4194304X4=167^7216,  16777216—1=16777215, 

4 — 1=3,  16777215-5-3=5592405  cts.=$55924.05  Ans. 

(5)  Ratio=2,239=549755813888,  this  multiplied  by  10,  gives 
5497558138880,  for  the  last  term. 
5497558138880X2=10995116277760  ; from  this  subtract 
10,  and  divide  by  2 — 1=1,  and  we  get  for  the 


Ans.  $109951162777.50 
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(6)  Ratio=3,  3S1=617673396283947, 
617673396283947X3=1853020188851841 

1 

3—1=2)  1853020188851840 

$9265100944259.20  Ans. 

(7)  .3X10=3  ; 10—1=9  ; 3h-9=|  Ans. 

(8)  100X1-04=104;  1.04— 1=.04,  104-v-.04=2600  Ans. 

(9)  Ratio=3,  |X3=1 ; 3—1=2  ; l-r-2=|  Ans. 

(10)  Ratio=2,  |X2=1 ; 2—1=1 ; l-j-l=l  Ans. 

Article  309. — Permutation. 

(1)  1X2X3X4X5=120  Ans 

(2)  1X2X3X4X5X6X7X8X9X10XHX12 

=479001600  Ans. 

(3)  1X2X3X4X5X6X7X8=40320  days 

=110  yr.  170  da.  Ans. 

(4)  1X2X3X4X5X6X7X8X9X10XHX12X13X14X15 
16X17X18X19X20X21X22X23X24X25X26 

=403291461126605635584000000  Ans. 

The  subject  of  permutations  and  combinations  properly  belongs 
to  Algebra.  (See  Ray’s  Algebra,  Part  2d.) 

Article  311. — Mensuration. 

(1)  17X15=255  sq.  ft.  Ans. 

(2)  2 ft.  3 in.  =2.25  ft.,  12  ft.  6 in.=12.5  ft.,  2.25X12.5 

=28.125=28$  sq.  ft.  Ans. 

(3)  15  in.=l^  ft ; 16  ft.  XI?  ft.=20  sq.  ft.  Ans. 
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(4) 

ft. 

in. 

12 

6 

1 

2 

Ans.  14t72  sq.  ft. =14  sq.  ft.  84  sq.  in. 

12 

6 

Or, 

1 ft.  2 in.=14  in.,  12  ft.  6 in.=150 

2 

1 

150X14=2100  sq.  in. =14  sq.  ft.  84 1 

Ans. 

14 

7 

(5) 

ft. 

in. 

$ cts. 

5 

7 

1.50 

1 

10 

10 

5 

1 7 

10 

15.00 

4 

7 

2in.=£ 

.25 

10 

2 

10 

6" 

.0625 

4" 

.0416+ 

Ans.  $15,354+ 

(6)  120rd.X  84  rd.=10080  P.=63  A.  Ans. 

(7)  65  rd.X  65  r<L=  4225  P.=26  A.  1 R 25  P.  Ans. 

(8)  35rd.X  16  rd.=  560  P.=  3 A.  2 R Ans. 

(9)  693X693=480249  sq.  ft.=1764  P.=ll  A.  4P.  Ans. 

(10)  15X  15=225,  225+225=450  sq.  ft.,  30X30=900  sq.  ft. 

900 — 450=450  sq.  ft.  Ans. 

(11)  80-i-  10=8  ft.  Ans. 

(12)  10X144=1440  sq.  in.,  1440-4-10=144  in.=12  ft.  Ans. 

(13)  6X  5=30  sq.  yd.,  30-4-1^=20  yd.  Ans. 

(14)  21  ft.  3 in.=21.25  ft.,  13  ft.  6 in.=13.5  ft.,  21.25X13.5= 
286.875  sq.ft.,  1|  yd.=3f =3.75  ft.,  286.875-4-3.75=76.5 
ft.=25.5  yd.=25|  yd. 

(15)  3Xl2=4|  sq.  yd.,  4£-4-f=§Xf=6  yd.  Ans. 


©. 
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(1)  ft.  in. 
25  9 

21  3 


540 

6 


9)547 


Article  312. 


Ans  60  sq.  yd.  7 sq.  ft.+ 


(2)  ft.  in. 

22  7 
13  11 

293  7 
20  8 5 

9)314  3 5 

34  8 3 5 
♦20 

6.80 

.17777+  =cost  8sq.  ft. 
.00555+=  “ y 
.00077+=  “ 5" 


Ans.  $6.9841+ 


(3)  ft.  in. 
20  6 
20  6 
16  3 
16  3 


73 

6= 

=circum- 

10 

4 

[ ference 

735 

0 

[of  room. 

24 

6 

759 

6= 

-walls. 

333 

1 

6 

1092 

7 

6 

94 

2 

6=deduc- 

9)998 

5 

tions. 

ft. 

in. 

ft. 

in. 

20 

6 

6 

3 

16 

3 

4 

2 

328 

0 

25 

0 

5 

1 

6 

1 

0 

333 

1 

6=ceiling.  26 

0 

Deductions. 
26  0 6 
29  2 
39  0 

94  2 6 


110  sq.  yd.  8 sq.  ft.  and  5'=^  sq.  ft. 

[Ans. 


>=fire- 

[place. 


ft.  in. 

4 2 
_7 

29  2=door. 

ft.  in. 

3 3 
6 


19  6 
2 


39  0=windows. 


y 
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(4) 

ft.  in.  ft.  in. 

20  0 4 4 

20  0 4 

ii 

o «o 

=fireplace. 

69  0=circumference 

(5)  ft.  in. 

10  4 [of  room.  ft.  in 

35  4 

• 690  0 2 2 

8 3 

23 

282  8 

— 19 

713  0 19 

8 10 

55  4=deductions.  jy 

4 9)291  6 

9)657  8 55  . 

a 32sq.yd.  3sq.ft. 

73  sq.  yd.  8/ 

18 

[6' 

27 

256 

511 

32 

146 

1576 

19.71 

3 sq.  ft.=|  6 

8 

2 

6'  =gl  1 

Ans.  $19.73 

Ans.  $5.83 

yd.  (6) 

21 

15  5 ft.  3 in.=5{ 

ft.=lf  yd. 

105 

21  21Xlf=36f  sq.  yd. 

315  =sq.  yd.  in  whole. 

36f=sq.  yd.  in  foot-path. 

278| 

36f 

24 

36 

Im 

216 

556 

108 

6 

. 27 

$66.78 

13.23 

66.78 

> — 

$80.01  Ans. 

© 
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(7)  ft.  in.  ft. 
75  6=75.5 
12  6=12.5 

3775 

1510 

755 


(8)  ft.  in. 
6 11 
5 4 

4 3 


9)943. 75=sq.  ft. 

104.86+  sq.  yd. 
10 


16 

6 

3 

6 

49 

6 

8 

3 

57 

9 

7= 

=win 

404 

3 

1048.6+  cts. 
Arts.  $10,486+ 


(9)  ft.  in.  ft. 
36  3=36.25 
16  6=  16.5 

18125 

21750 

3625 


l|00)5j98.125 

5.98125 

3 


Ans.  $17.94375 


16  cts. 
2424 
404 

3fgf 4 

Ans.  $64.6& 


(10) 


ft.  in. 
4 6 
6 


1050=sq.  ft.  27  0=fire-place. 
lll=deductions.  . 

ft.  in. 

1|00)9|39  10  6 

8 


9.39=squares. 

$5 


Ans.  $46.95 

(11)  ft.  in. 
18  6 
18  6 


84  0=stairs. 
27 


111  0 


37 

40 


0 


l[00)14|80=sq.  ft. 

14.80=squares. 

$3.50 


74000 

4440 

Ans.  $51.8000 
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Article  313. 


(1)  12X15=- 2=90  sq.  ft.  Ans. 

(2)  44X18-7-2=396  P.=2  A.  1 R.  36  P.  Ans . 

(3)  80X57=2=2680  P.=16  A.  3 R.  Ans. 

(4)  12  ft.  6 in  =12.5  ft.,  16  ft.  9 in.=16.75  in., 
12.5X16.75-7-2=104.6875  sq.  ft.,  104.6875X12 
=1256.25  cts=$12.56j  Ans. 

(5)  13+14+15=42,  42-4-2=21,  21— 13=8,  21— 14=7, 
21—15=6,  21X8X7X6=7056,  +7056=84  sq.  ft.  Ans. 

(6)  2+3 +4=9,  9=2=4.5;  4.5— 2=2.5;  4.5— 3=1.5  ; 
4.5— 4=.5  ; 4.5X2.5X1.5X-5=8.4375  ; +8.4375 
=2.9047375+  sq.  ft.  Ans. 


Article  314. 

(1)  35+26=61 ; 61X11=671 ; 671=2=335|  sq.  in.  Ans. 

(2)  19+25=44  ; 44X32=1408  ; 1408-7-2=704  P. 

=4  A.  1 R.  24  P.  Ans. 


Article  315. 

(1)  48X3.1416=150.7968  ft.  Ans. 

(2)  4X3.1416=12.5664  ft.=12  ft.  6.7968  in.  Ans. 

(3)  7912.4X3.1416=24857.59584  mi.  Ans. 

Article  316. 

(1)  15=3.1416=4.7746+ft.=4  ft.  9.295+in.  Ans. 

(2)  12  ft.  5 in. =12. 4166+  ; 12.4166=3.1416=3.952338  ft 
=3  ft.  11.428+in.  Ans. 


Article  317. 

(1)  42=2=21;  21X21=441 ; 3.1416X441 

=1385.4456  sq.  ft.  Ans 

(2)  7|  i-ods=7.5  ; 7.5X7.5=56.25  ; 3.1416X56.25 

=176.715  P.=l  A.  16.715  P.  Ans. 
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Article  318. 

(1)  962.115-*-. 7854=1225  ; +1225=35=diameter ; 
35X3.1416=109.956  Ans. 

(2)  160-*- . 7854=203.71785077+;  +203.71785077 
=14.2729+ ; 14.2729^-2=7.1364+  rods ; 

or  117  ft.  9+in.  Ans. 


Article  320. 

(1)  3 ft.  3 in.=3|  ft ; 4 ft.  4 in.=4|  ft. ; 12X31X4^ 

=169  cu.  ft.  Ans. 

(2)  2 ft.  6 in.=2|  ft. ; 1 ft.  9 in.=l|  ft. ; 6X2^Xlf 

=2&|  cu.  ft.  Ans. 

(3)  3 ft.  2 in. =3 1 ; 2 ft.  8 in .= 2f  ; 2 ft.  6 in.=2|  ft. 
3|X2|X2^=1g9X!X|=iF=2H  cu.  ft. 

21^X81  cts.=$17.10  cts.  Ans. 


ft. 

in. 

4 

10 

2 

11 

9 

8 

4 

5 

2 

14 

1 

2 

2 

2 

28 

2 


4" 

2 4/// 


Ans.  30  6'  6"  4'" 


Article  321. 

(1)  97  ft.  5 in.=97.416+ft. ; 18  ft.  3 in.=18.25  ft. ; 2 ft  3 in. 
=2.25  ft. ; 97.416X18.25X2.25=4000.1445  cu.  ft. 

4000.1445-5-24.75=161. 6+P.  Ans. 

(2)  53  ft.  6 in.=53.5  ft.  ; 12  ft.  3 in.=12.25  ft.,  53.5 

X12.25X2=13 10.75  cu.  ft.=52.95+P.  Ans. 

© © 
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(3)  53  ft,  6 in.=53.5  ft.  ; 12  ft.  6 in.=12.5  ft. ; 53.5X12.5X2 
=1337.5  cu.  ft.=54.0404+  R,  54.0404X12.25 

=$121.59+  Ans. 

(4)  48lX16lXli=iFX¥X!=^=1196i  cu.  ft. 

11 96 1X20=23 925  bricks  Ans. 

(5)  15  in.=l|  ft. : 320X6X1^=2400  cu.  ft.;  2400X20 

=48000  bricks  ; 48000X$5.875=1000=$282  Ans. 

(6)  120X8X1^=1440  cu.  ft.=2488320  cu.  in.  in  wall. 
8X4X2.25=72  cu.  in.  in  each  brick;  2488320=72 

=34560  bricks  Ans. 

(7)  240X6X3=4320  cu.  ft.=7464960  cu.  in.  in  wall. 
9X4X2=72  cu.  in.  in  each  brick,  7464960-5-72=103680 
bricks.  103680=1000=103.68 ; $3.25X103.68 

=$336.96  Ans. 

Article  322. 

(1)  2+2+2=6  ; 6=2=3;  3—2=1 ; 3—2=1  ; 3—2=1. 
3X1X1X1=3;  i/3=area  of  base.  14X1/3=14+3 
=area  of  base.  14+3=+196X+3=+588 

=24.2487+cu.  in.  Ans. 

(2)  4X4=16  ; .7854X16=12. 5664=area  of  end. 

12.5664X12=150.7968  cu.  ft.  Ans. 

(3)  182=18.5  ; 18.52=342.25  : 342.25X.7854=268.80315 
cu.  in.=area  of  end.  268.80315X8=2150.4252 

cu.  in.  Ans. 

(4)  62X.7854=28.2744=area  of  end.  28.2744X8 
=226.1952  cu.  ft.=390865.3056  cu.  in.  390865.3056 

-5-2150.4=181.764  bu.  Ans. 

(5)  15X5X4=300  cu.  ft.  =5 18400  cu.  in. ; 518400^-2150.4 

=241 +bu.  Ans. 

(6)  12X3X5=180  cu.  ft.=311040  cu.  in.;  311040=2150.4 

=144.6+bu.  Ans. 
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Article  323. 

(1)  5X5=25  sq.  ft.=area  of  base.  25X21-5-3 

=175  cu.  ft.  Ans. 

(2)  102X.7854=78.54,  area  of  base.  78.54X15-4-3 

=392.7  cu.  ft.  Ans. 

(3)  37  ft.  8 in.  =452  in.,  4522X-7854=160460.3616=area  of 
base.  79  ft,  9 in.=957  in.  160460.3616X957-^-3 

=51186855.3504  cu.  in.=29622.0227+cu.  ft.  Ans. 

(4)  720X 720=5 1 8400=area  of  base.  518400X477-4-3 

=82425600  cu.  ft.=3052800  cu.  yd.  Ans. 

(5)  1^=1. 5 : 1.52X -7854=1. 76715=area  of  base.  1.76715 
X9-4-3=5.30145=cu.  in.  in  cup.  231-^-5.30145 

=43.57+times  Ans. 

Article  324. 

(1)  3X3=9=area  of  lower  base.  2X2=4=area  of  upper 
base.  9X4=36  ; i/36=6=area  of  mean  base. 

9-f-4-)-6=19  ; 19X132=76  cu.  ft.  Ans. 

(2)  27X27=729=area  of  lower  base.  16Xl6=256=area 
of  upper  base.  729X256  = 186624  ; ]/186624=  432 
=area  of  mean  base.  729+256+432=1417  ; 1417 

X2f  4=105802.6666+cu.  in.=61.2283950+cu.  ft.  Ans. 

(3)  22=2.5  : 2.52X-7854=4.90875=area  of  mouth. 
l2X-7854=.7854=area  of  bottom.  4.90S75X-7S54= 
3.85533225  ; |/3. 85533225=1. 9635=area  of  mean  base. 
4.90875+. 7854+1. 9635=7. 65765  ; 7.65765X| 

=12.76275  cu.  in.  Ans. 

Article  325. 

(1)  133=2197  ; 2197X-5236=1150.3492  cu.  in.  153=3375  ; 

3375X-5236=1767.15  cu.  in.  303=27000  ; 27000X-5236  | 

=14137.2  cu.  in.  Ans.  ! 
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Article  328. 

(1)  5 ft.  4 in.X3=16  ft.— circumference  of  base.  7 ft.  6 in. 

=7^  ft.,  16X7^-5-2=60  sq.  ft.  Ans. 

(2)  82X3. 1416=26. 7036=circumference  of  base. 

26.7036X25=2=333.795  sq.  ft  Ans. 

(3)  2 ft.  11  in. =35  in.  ; 35X3. 1416=109. 956=circ.  of  base. 
109.956X56=2=3023.79  sq.  in.=area  of  conv.  surface. 
352=1225  : 1225X-7854=962.115  sq.  in.=area  of  base. 
3023.79+962.115=3985.905  sq.  in.=27.679895+ 

sq.  ft.  Ans. 

(4)  79122=62599744;  62599744X3.1416 

=196663355.7504  sq.  mi.  Ans. 

Article  327. 

(1)  10  ft. =120  in.,  5 ft  =60  in.,  4 ft.  =48  in.  120X60X48 

=345600  cu.  in.,  345600=231=1496+gal.  Ans. 

(2)  12  ft. =144  in.,  6 ft  =72  in.,  10  ft,  =120  in., 
144X72X120=1244160  sq.  in.,  1244160=2150.4 

=578.57+bu.  Ans. 

Article  328. 

(1)  4 ft.=48  in.;  6 ft. =72  in.;  482=2304;  2304X72 
=165888  ; 165888X-7854=130288.4352  cu.  in.=564.019 

+gal.=17.9+bl.  Ans. 

(2)  6 ft. =72  in. ; 9 ft  =108  in. ; 722=5184  ; 5184X108= 
559872 ; 559872X-7854=439723.4688  cu.  in. 

=1903.564+gal.=60.43+bl.  Ans. 

Article  329. 

(1)  40X30=1200;  40=30=10;  10X10=100;  100=3=33+ 
1200+33 1=1233+-  1233|X50=61666f  ; 61666|X-7854 
=48433  cu.  in.=209§  =209.66+gal.  Ans. 
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(2)  7 ft  6 in.=90  in. ; 10  ft.=120  in. ; 12  ft.  6 in.=150  in.  ; 
90X120=10800  ; 120—90=30 ; 302=900  ; 900=3 
=300;  10800+300=11100;  11100X150=1665000; 
1665000X-7854=1307691  cu.  in.=5661  gal. 

. =179§  bL  Ans. 

Article  330+ 

(1)  40—31=9  ; | of  9=6  ; 31+6=37;  37X37=1369  ; 

1369X50X-0034=232.73  gal.  Ans. 

(2)  32—30=2;  2Xy%— 1-2  : 30+1.2=31.2;  31.2X31.2 

=973.44;  973.44X40X-0034=132.38+gal.  Ans. 

Article  330^. 

(1)  1 A.=160P.  : 160=15=10§  rd.  Ans. 

(2)  24X18iX10i2=r4699  cu.  ft.  Ans. 

(3)  144-^.7854=183.34606569 ; t/183.34606569 

=13.5405+in.  Ans. 

(4)  1728-j- .5236=3300.229182+ ; 3/3300.229182 

=14.8884+in.  Ans. 

(5)  30+40+50=120;  120=2=60;  60—30=30;  60—40 
=20 ; 60—50=10.  60X30X20X10=360000  ; t/360000 

=600  sq.  ft.=66§  sq.  jd.  Ans. 

(6)  12  ft.  6 in.  =150  in. ; 15+11=26  ; 26X150-^2 

=1950  sq.  in.=132f  sq.  ft.  Ans. 

(7)  162X-7854=201.0624,  area  of  greater  circle.  102X 
.7854=78.54,  area  of  inner  circle.  201.0624-78.54 

=122.5224  sq.  ft.  Ans. 

(8)  6+6+2+2=16=circumference.  16X2|=40=area  of 
sides.  6X2=12=area  of  bottom.  12+40=52=sq.  ft. 
of  sheet  lead.  52X8=416  lb.  of  lead.  4 cts.X416 

=$16.64  Ans. 

(9)  5 ft. =60  in. ; 4 ft.=48  in. ; 60X48X48=138240  s.  in. ; 
138240=2150.4=64.28+bu.  25  cts.X64.28 

=$16.07  Ans. 
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(10)  1448-4-3.1416=460.91163+  ft —diameter ; 460.91163+ 
X1448=667400+ ; 667400+  -4-4=166850+ sq.  ft.=3  A. 

3 R.  12  P.  25  sq.  yd.  8+sq.  ft.  Ans. 

(11)  372=1369sq.  in.=  surface  of  one  side  : 1369X6 

=8214  sq.  in.  Ans. 

Article  332. 

(1)  1236-4-3=412  Ans. 

(2)  675+225=900  : 900-4-2=450  Ans. 

(3)  292X3=876  : 876^-4=219  Ans. 

(4)  5 lb.  15  oz.=5j§  lb.  : $1.20X5  j§=$7.12;|  Ans. 

(5)  13  bu.  3 pk.=13|  bu.  : $1.45X13f=$19.93f  Ans. 

(6)  $1 000+$600=$l  600  : +^=1 ; f of  320=200 

A.=A's  share  : f of  320  A.=120  A.=B’s  share.  Ans. 

17X2 

(7)  42$ -4-  3f = 825  X TS~ — g — = V hr.=ll  hr.  20  min.  Ans. 

59X2 

(8)  14|-4-1|=VXtt=-JP=  Vt==10t8t.  Ans. 

(9)  6 times — 3 times  the  number=3  times  the  number=81  : 
81-4-3=27  Ans. 

(10)  *Sx4=$'r  : *Ixio=*V=¥  : t'i- +¥=!§+  W 

223X10 

=$2uV  : — ~q =-|-3=lll2  yd.  Ans. 

(11)  1— f=|  : { of  i=TV  : 1-A=^=$125  : $125X4 

=$500  Ans. 

(12)  2T7g+l§=277g+l}g=4T1g  : 2 y7g — 1t§=tS  : 47V=f§  : 
f|Xy !=ffi=3.30078125  Ans. 

(13)  60 — 19=41  yr.=  the  time  since  marriage  : 41+21= 
62  yr.  Ans. 

65)143(2 
130 


(14)  2)8 

12 

21 

36 

48 

2)4 

6 

21 

18 

24 

2)2 

3 

21 

9 

12 

3)1 

3 

21 

9 

6 

1 

1 

7 

3 

2 

13)65(5 

65 

13=greatest  common  divisor. 


2X3X7X3X2X2X2=1008,  least  common  multiple. 
lfi|8=77T73  Ans. 
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(15)  3 mi.  5 far.  110  yd.=233640  in.  : 233640  in.=39.371  in. 
=5934.317-fmeters  Ans. 

(16)  800000000=250=3200000  min.=14  yr.  223  da.  3 hr.  20 
min.  Ans. 

(17)  16|=53°.  12.625=  53°=12‘6^y3=.7575  Ans. 

(18)  yr.  men.  da. 

1855  5 10 
1854  5 20 

11  20=11§  mon.=f§yr. : $250Xf  §=$243^  Ans. 

(19)  1 lb.  of  each  costs  12-f-30-}-5=47  cts.  : $47=47  cts.= 
100  lb.  Ans. 

(20)  | — 1=11 — 294=2?-  If  274= 35  gallons,  y of  35  gallons, 
which  is  5 gallons,  will  be  Tyy.  and  the  cistern,  when  full, 
will  contain  5X24=120  gallons. 

(21)  60X5=1300  : $4X23=$92  : 60—23=37  bl.  $300+$51 
=$351 ; $351— $92=$259  ; $259=37=$7  Ans. 

(22)  12  cwt.  lqr.  71b.=12321b.  : 3 qr.  131b.=881b.  : 1232= 
88=14  Ans. 

(23)  102X3.1416=314.16sq.  in.  5cts.X314.16=$15.708  Ans. 

(24)  If  1 ox  is  worth  8 sheep,  3 oxen  will  be  worth  24  sheep, 
but  2 horses  are  worth  3 oxen,  therefore  2 horses  are 
worth  24  sheep ; hence,  1 horse  is  worth  12  sheep,  and 
at  $2.50  a piece,  12  sheep  are  worth  $30  Ans. 

(25)  If  | of  $1,  buy  i of  a sheep,  1 sheep  is  worth  5 times 
$!=V\  and  | of  a sheep  is  worth  f of  $3°=$  7°  5 hence, 
y*4  of  an  ox  is  worth  $ \°,  and  1 ox  is  worth  14  times  $Jy° 
=$20;  and  10  oxen  are  worth  10  times  $20=$200  Ans. 

(26)  19  is  2^  times  9,  therefore  the  required  number  must  be 
2^  times  54  : 54X2^=114  Ans. 

(27)  \ : f=f  = ;|=§ ; | of  |=1 ; 1 is  3 times -§  : ^X3=l  Ans. 

(28)  13X5-j;=68!  hr.  required  to  perform  the  work.  68y=9 
=2|3Xi=i2=7y'5  days  of  9 hr.  each. 

(29)  $40  : $100  : : $15  : $37.50  Ans. 

(30)  From  Monday  noon  till  6 P.  M.  of  Thursday  is  78  hr. 
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which  is  3y  days  of  24  hr.  each ; hence  the  clock  has 
gained  3 \ X 7^  min.  7^X3{  = J25X  ?3  = 1 15  = 24f 
min.,  therefore  the  time  by  the  clock  will  be  6 hrs. 
24|  min. 

(31)  If  7 men  can  mow  35  A.  in  4 days,  1 man  can  mow  ^ of 
35  A.,  which  is  5 A,  in  4 days ; and  in  1 day  1 man  can 
mow  y of  5 A.,  which  is  1}  A.  ; if  1 man  can  mow  ly 
A.  in  1 day,  10  men  can  mow  10  times  ly  A.,  which  is 
12y  A,  in  1 day,  and  in  3^  days  they  can  mow  3^  times 
12A  A. = 225  X I = 1 i 5 ==43|  A.  Am. 

(32)  35f — 16{=19§  yd. : $l±X16l=$20y5g  ; 

$ f X35f=$26ff  : $ |Xl9|=$12i|  : 

$20T56+$12^-$26M=$5|f=$5.67+  Ans. 

(33)  11  hr.X6=66  hr.  : 10X66=660  cu.  ft. 

660  cu.  ft.-i-(5X2)— 66  ft.  Ans. 

(34)  If  4 men  can  do  the  work  in  20  days,  1 man  can  do  it  in 

4 times  20  days=80  days;  hence  1 man  can  do  and 
3 men  ^ of  it  in  one  day.  If  6 women  can  do  the  work 
in  20  days,  1 woman  can  do  it  in  6 times  20  days=120 
days ; hence  1 woman  can  do  y^,  and  5 women  yf^  of 
it  in  1 day.  Therefore  3 men  and  5 women,  in  1 day 
can  do  gyy + y § q = -A/o  of  the  work,  and  therefore  they 
can  do  it  in  1 ~ = 1 2 } § days. 

(35)  40+60=100  yd.  : 5 yd.  : 40  : : $6  : $48  : 

6 yd.  : 60  yd.  : : $9  : $90  : 

5 yd.  : 100  yd.  : : $7  : $140  : $90+$48=$138 

$140 — $138=$2  Ans. 

(36)  After  the  first  drawing  f § or  f are  pure  wine,  and  when 
10  gal.  more  are  drawn,  j of  the  remaining  40  gal.  are 
pure  wine;  f of  40  gal.  =32  gal.  Ans. 

(37)  In  14  days  of  10  hr.  each,  there  are  140  hours.  If  27 
men  can  do  the  work  in  140  hours,  1 man  can  do  it  in 
27  times  140  hr.=3780  hr. ; and  since  the  work  of  a boy 
is  half  that  of  a man,  it  will  require  a boy  twice  3780 
hr.=7560  hr.  to  do  the  work.  If  it  requires  1 boy  7560 
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hr.  to  perform  the  work,  it  will  take  24  boys  54  of  7560 
hr.=315  hr.  to  do  it.  315  hr.  — j-45=7  hr.  Ans. 

(38)  16/  40//X9— 2°  30'  : 2°  30'-i-15  gives  10  min. 

Ans.  10  min.  before  9. 

(39)  $0  men  : 10  men 

% &Mft.  1.  : 0 ft.  1. 

$ $.$  ft.  w.  : *4.0  ft.  w. 

1.0  ft.  d.  : 1.1  ft.  d.  [9  X 1=1  = 9 da.  Ans. 
10  hr.  : 9 hr.  : : 10.$  da. 

(40)  $1+$.20=$1.20  : $14-r-$1.20=$ll  § Ans. 

(41)  9 cows=3  times  3 ; if  3 cows=2  horses,  9 cows=3  times 
2=6  horses  : 4+6=10  : -,4o=§  : T%=f  : | of  $45=fl8, 
A’s  share  : -f  of  $45  =$27,  B’s  share. 

(42)  35  mi. =22=14  mi.  the  sum  of  the  rates  : 14 — 5=9  : 
9-7-2=42  mi.  one  : 4^+5=9l  mi.  the  other. 

(43)  $1 — $.172=$. 825  : $14:.85-r-$.825=$18,  purchase  price. 
$18X-12^=$2.25  : $18+$2.25=$20.25  Ans. 

qt.  bu.  qt. 

(44)  1 bu.=32  qt.  32—4=28  qt.  28  : 2 : : 32  : 

2 bu.  1 pk.  1 ^ qt.  Ans. 

(45)  The  provisions  of  32  men  for  5 mon.,  will  last  1 man  160 
mon.:  the  provisions  of  1 man  for  160  mon.,  in  8 mon. 
would  be  consumed  by  as  many  men,  as  8 mon.  is  con- 
tained times  in  160  mon.,  160=&=20  men,  hence  32 — 
20=12,  the  number  of  men  that  must  leave. 

(46)  Int.  for  63  da.  at  6 ^=$.0105  : $1— $.0105=1.9895  : 
$1009.29=$.9865=$1020,  the  face  of  the  note. 

Int.  for  60  da.  at  12  ^=$.02  : $1+$.02=$1.02  : 

$1020=$1.02=$1000  Ans. 

(47)  $12=20=$.60  gain  per  yard.  The  difference  between 
5 Jo  less,  and  10  % more  is  15  fo  : $.60=.15=$4  Ans. 

(48)  9X9X£=40£  cu.  in.  14X11X1=96^  cu.  in.  : 

404  : 96|  : : $3.24  : $7.70  Ans. 

(49)  120+60=180  : 180  : 120  : : 3 mon.  : 2 mon.  Ans. 

(50)  25 — 20=5  rd.  gain  in  25  rd.  : 5 rd.  : 47  rd.  : : 25  rd.  : 

235  rd.  Ans. 
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(51)  Int.  of  $1  for  4 mon.  3 da.  =$.0205  : $1— $.0205 

=$.9795  : $300=$.97 95=$306.27 -\-Ans. 

(52)  $1.50X40=$60  : $60=$1. 20=50  gal.  : 50  gal.— 40  gal. 

=10  gal.  Ans. 

(53)  Int.  of  $1  for  63  da.=$.0105  : $1.26=$.0105=$120  Ans. 

(54)  In  running  28  rd.  the  dog  gains  3 rd.,  but  the  hare  has 
45  rd.=15  times  3 rd.,  the  start;  therefore  the  dog  must 
run  28  times  15  rd.=420  rd.,  to  catch  the  hare. 

(55)  |=20  % : $1+$.20=$1.20  : ,$1.50-r-$1.20=$1.25,  the 
cost;  $2 — $1.25=$. 75  : $1.25X-01=$.0125  : 

$.75=$.0125=60  % Ans. 

(56)  $260-f*$13=$273  received  for  those  sold  : $1.30X*40 
=$.52  : $1.30+$.52=$1.82  : $273=1.82=150  bu,  sold: 
$260=$1.30=200  bu.  : 200  bu.— 150  bu.=50  bu.  Ans. 

(57)  A is  ahead  8 mi.X5=40  mi.  : B gains  10 — 8=2  mi.  per 
hour  ; 40  mi. =2  mi. =20  hr.  Ans. 

(58)  A in  1 da.  mows  § A. ; B g A.  ; and  both  can  mow  f + 
|=l2  A.  in  1 da.  : 9 A=ll  A.  =6  da.  Ans. 

| (59)  Both  do  4 times  as  much  as  B : hence  B could  do  it  in 
20X4=80  da,  and  A in  | of  80  da.=26§  da.  Ans. 

\ (60)  1 of  the  first  lot  cost  2^  cts.,  and  1 of  the  2d  2§  cts.  ; 
hence,  1 of  each,  that  is,  2,  cost  2^-|-2f=5j|  cts.  : If  5 
sold  for  14  cts.,  2 sold  for  § of  14=5f  cts.,  5§=5|=-|$ 
ct.=gain  on  2 : ct.  : 52  cts.  : : 2 : 240  Ans. 

(61)  2^=5  ; 3^=1g6  ; A can  do  it  in  § da.  and  in  ^ da.  he  can 
do  and  in  1 da.  § : similarly,  B can  do  y5g  in  1 da.  : T5^ 
-p|=!^==what  both  do  in  1 da.  : l-v-§£=l§f  da.  Ans. 

(62)  As  2 min.  : 3 min.  : : 11  rods  : 16^,  the  space  traveled 
by  A in  3 minutes.  Hence  B,  in  traveling  17  rods,  gains 

rod  on  A;  and  the  object  being  to  find  how  many 
rounds  he  must  make  to  gain  half  a round,  we  have  this 
proportion:  As  \ rod  : 17  rods  : : ^ round  : 17  rounds, 
the  space  to  be  gone  over  by  B : consequently  A will 
make  16^  rounds. 

© — — & 


■© 


MISCELLANEOUS  EXAMPLES.  173 

(63)  A does  g in  1 da.,  B g and  C % — g= gg  : all  can  do  g 

+ I+2(J— J7^  in  1 da.  : l-T-y^j=- If  da.  Ans. 

(64)  From  the  question,  it  is  obvious  that  in  1 day  A and  B 
do  y 5,  A and  C y1^.  and  B and  C yV  of  the  work.  By 
taking  the  sums  of  these  fractions,  we  find  twice  what 
they  all  do  in  1 day;  that  is,  y’s  + T2 + t <J == g%  + go + SO 
=|0=|,  is  twice  the  part  of  the  work  they  all  do  in  1 
day  ; here  ■§  of  +=$,  is  the  part  of  the  work  they  all  do 
in  1 day : therefore  they  all  do  it  in  1=^=8  days. 

(65)  30  lb.  at  10  cts.  = $3.00 


25 

12 

= 3.00 

4 

15 

= .60 

50 

20 

= 10.00 

109 

)16. 60(15  jYj3g  cts.  Ans. 

If 

10 

men  can 

dig 

1 

acre  in  11  days,  then 

1 

man  can 

dig 

1 

acre  in  11X10=110  days, 

and 

1 

man  can 

dig 

Y yu  of  an  acre  in  1 day  ; 

then  5 

men  can 

dig 

i 

1 1 c 

iX5=22  of  an  acre  in  1 day, 

and 

5 

'men  can 

dig 

i 

22 

X6=yy  °f  an  acre  in  6 days. 

6— 

3 _ 
T l" 

_6  6 3 

~i  i ii 

fi  3 

1 1 

acres  to  be  dug  by  boys. 

If 

18 

boys  can 

dig 

1 

acre  in  11  days,  then 

1 

boy  can 

dig 

1 

acre  in  11X18=198  days, 

and  1 boy  can  dig  Ygg  of  an  acre  in  1 day ; 

then  1 boy  can  dig  Yi®X6=gg  of  an  acre  in  6 days. 

But  since  ff  acres  are  to  be  dug  in  6 days  by  boys,  each 
of  whom  can  dig  g*g  of  an  acre,  it  will  require  as  many 
boys  as  gg  acre  is  contained  times  in  acres  : 

=ffX  ¥=63X3=189  Ans. 

(67)  24  in.  = 2 ft.  : 1 5-f-15-f-12-f- 12  = 54  ft.,  the  distance 
around  ; 54  ft.X10  ft.=540  sq.  ft.  : 540  sq.  ft. =2  ft.= 
270  ft  =90  yd.  Ans. 

(68)  A could  do  it  3 times  in  1 da.,  B 5 times  and  C once : 
therefore,  the  three  could  together  do  it  9 times  in  1 da., 
and  do  it  once  in  -g  da.  Ans. 

(69)  282=784  : 784+50=834  men  Ans. 

© ; © 


©- — — — — — 

174  KEY  TO  RAY’S  THIRD  BOOK. 


(70)  402=1600  : 1600+1600=3200  sq.  ft.  : +3200=56.56 
+ ft.  Ans. 

(71)  Suppose  the  work  to  consist  of  150  equal  parts,  then 
the  person  does  f of  150=90  parts  in  30  days,  or  3 parts 
in  1 day ; 150 — 90=60  parts  done  by  both  in  6 days  ; 
hence  they  both  do  60—6=10  parts  in  1 day;  then 
10 — 3=7,  the  number  of  parts  done  by  the  assistant  in 
1 day:  therefore  150-4-7=2lf  days. 

(72 ) 1 — }|=t45=B’s  share ; \\ — rs—Ts  °f  the  estate=$7420 : 
tU=4  of  $7420=$1060,  and  the  estate=$1060X15= 
$15900  Am. 

(73)  242=576  : 182=324  : 576+324=900=square  of  the 
diagonal  on  the  floor,  this  is  the  base  in  a triangle  where 
the  hypotenuse  is  sought.  122=144  : 900+144=1044  : 
+17)14=32.3+  ft.  Ans. 

(74)  56  lb.  tea  =2^X56=140  lb.  coffee  =3^X140=490  lb. 
sugar  : 10  cts.X490=$49  Ans. 

(75)  From  the  question  it  is  evident,  that  all  three  do  of  the 

work  in  1 day,  and  that  B in  1 day  does  24,  and  C 3^  ; 
hence  A does  — (si+s?)  — T2 — ( ^’oB  + Vhg) 72 — 

42Q9g=43Q4g — T$5= 405  ’n  1 day;  therefore  he  can  do  the 
work  alone  in  H=-§s=81f  days.  Ans. 

(76)  A built  | as  much  as  C : B f of  -f,  that  is,  as  much  as 
C : 4+1+1= ’3°  : A built  | out  of  *3°,  that  is,  : B 
and  C each  | out  of  *3°,  that  is  j3<j  : § of  200  ft.=80  ft. 
A -j+  of  200  ft.=60  ft.  B and  C also  60  ft.  Ans. 

(77)  42.432=1800.3049  square  of  hypotenuse:  since  the  two 
sides  are  equal,  4 of  1800.3049,  or  900.15245  is  the  square 
of  1 side,  which  is  the  area.  900.15245  P.=5.62+A. 

(78)  If  he  had  worked  the  whole  time  he  would  have  earned 
$1.25X25=$31.25.  Now,  each  day  he  was  idle  he  lost 
$1.75,  that  is,  50  cents  which  he  spent,  and  $1.25  which 
he  did  not  earn.  But  he  lost  in  all  the  difference  between 
$31.25  and  $19,  which  is  $12.25,  and  he  lost  this  at  the 
rate  of  $1.75  per  day ; therefore  he  was  idle  as  many 
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days  as  1.75  is  contained  times  in  $12.25,  which  is  7 ; 
therefore  he  was  idle  7,  and  consequently  worked  18  da. 

Ans. 

(79)  B,  who  works  30  days,  will  do  b the  work:  hence  A 
must  do  2,  which  will  take  him  20  days,  20 — 3=17  days 
more  : 30 — 17=13  Ans. 

(80)  1-fWi  : ! of  t94=!  : l-(A+f)=T34=C's;  t5?-t\ 
=7=$1300.  Property=$1300X7=$9100  : 75?  of  $9100 
=$3250= A’s;  f of  $9100=$3900=B’s ; T3¥  of  $9100= 
$1950=C’s  Ans. 

(81)  By  the  first  it  receives  ^ in  the  hour,  by  the  second 
by  the  two  |+s— j%  1 by  the  third  1 — ts—js  in  1 hour ; 

1 = j77=27  hr.  Ans. 

(82)  $1.20X60=$72.00  : $72X-10=$7.20  : $72+$7.20= 
$79.20  the  amount  to  be  received  : $1.50X20=$30.00  ; 
$79.20— $30=$49.20  : 60— (20+5)=35  gal.  : $49.20-r- 
35=$1.40|  Ans. 

(83)  1 apple  cost  | cts.,  and  sold  for  § cts.  : gain  on  1 apple 
=| — ct.  : 24  cts.-v-g  ct.=  144  Ans. 

(84)  $4500X-018=$81  : $500— ($25+$81+$134)=$500— 
$240=$260,  net  income;  $4500X-01=$45  : $260=$45 
=5|  f0  Ans. 

(85)  60X30=1800  sq.  ft.  : 12  ft.  4 in.X8  ft.  4 in.=104  sq.  ft. 

1 O'  : 1800  sq.  ft.— 104  sq.  ft.  10'=1695  sq.  ft.  2'  : 1695 
sq.  ft.  2/X4=6780  sq.  ft.  8'  Ans. 

(86)  $700+$600+$400=$1700  : t470cPo-=A  : $260=T47  gain  : 

17=4  $260=$65  and  gain=$65X17=$1105  A?is. 

(87)  120X-10=12  : 12+8=20  : 20-^.05=400  Ans. 

(88)  $120=4=$30  B’s  yearly  debt  : A,  spending  $350  less, 
will  save  $350 — $30=$320=^  his  annual  income ; $320 
X3=$960  Ans. 

(89)  53X-5236=65.45  : 65.45X2=130.9  : 53=125  : 125X2 
=250  : 130.9+250=380.9  : V380.9=7.24+in.  Ans. 
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(90)  $1.00— $.16§=$.83|  : $25=-$.83]=$30=cost  of  1st. 
$30 — $25=$5  lost  on  the  first,  and  therefore  gained  on 
the  second.  $5-=$.16=$31.25=cost  of  2nd. 

(91)  l+4=§  ; f =24000 ; 4=3000  slain : \ of 3000=1500  Ans. 

(92)  The  3d=|  of  3 times  the  2nd=f  the  2nd. 
l+3+f=|  + \24-f=y,  of  which  | is  T4¥;  If;  and 
4.  rs  ; t V of  95  yd.=20  yd.  1st.  : }f-  of  95  yd. =60  yd. 
2nd  : and  y3g  of  95  yd.=15  yd.  the  3d.  Ans. 

(93)  $4X60=1240  : Amount  of  $1  for  6 mon.=$1.03  ; $240-= 
$1.03=$233.009+  : $250— $233.009+=$16.99+  Ans. 

(94)  As  often  as  he  buys  one  cow,  he  buys  6 sheep  and  |=2 
horses ; 1 cow  cost  $30 ; 6 sheep  $30 ; 2 horses  $240. 
While  buying  1 cow,  he  expends  $30+$30+$240=$300  ; 
$1500-=$300=5  cows ; 5X6=30  sheep ; 30  -=  3=10 
horses.  Ans. 

(95)  4 polls  cost  $4 : $328 — $4=$324,  the  tax  on  his  property ; 
$324=.016=$20250  Ans. 

(96)  C does  1 — f=f;  B does  § — f=§  Arts. 

(97)  B received  4 of  A’s+$100;  both  received  § of  A,s+$100, 
| of  A’s+$100=$1000;  f A=$900:  A's=$600,  B’s= 
$1000— $600=$400  Ans. 

(98)  f of  B’s=f  of  A,s+$50  ; | of  B’s=f  of  A’s+$25,  and 
B’s=§  of  A’s+$75,  both  have  g7  of  A’s+$75=$500  : 
y of  A’s=$425  : £=$25  : A's=$200  : B’s=$500— 
$200=$300  A?is. 

(99)  | of  the  time  past  noon  is  equal  to  f of  the  time  to  mid- 

night, and  the  whole  time  past  noon=f  or  4 the  time  to 
midnight ; the  time  from  noon  to  midnight,  which  is  12 
hr. =1+4,  | the  time  to  midnight  : of  12=3  hr. 

[Ans. 

(100)  In  the  4th  store  $4  was  \ her  money;  hence,  on  leaving 
the  3d  store,  she  had  $1 ; before  she  spent  the  $1,  she 
had  $2=half  what  she  had  on  entering  the  3d  store : 
hence,  on  leaving  2nd  store,  she  had  $4 ; before  spend- 
ing $4  she  had  $4^=4  of  $9,  her  money  on  leaving  1st 
store  ; $9+$l=$10=4  of  $20,  her  money  at  first. 
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ON  TEACHING  INTELLECTUAL  ARITHMETIC. 

It  is  to  be  regretted  that  many  teachers  are  not  acquainted 
with  the  great  value  of  mental  arithmetic.  It  is  important., 
whether  it  be  regarded  as  a mere  mental  discipline,  or  as  the 
foundation  of  an  accurate  knowledge  of  arithmetic,  and  the 
various  branches  of  mathematical  science. 

Whenever  a pupil  is  found  incapable  of  analyzing  and  solving, 
mentally,  all  the  questions  in  Ray’s  2d  Book,  the  best  course  he 
can  pursue  is,  at  once,  to  study  mental  arithmetic,  although  in 
order  to  do  so,  it  should  be  necessary  to  suspend,  for  a time,  the 
study  even  of  Algebra  or  Geometry.  Persons  more  than  twenty 
years  old  have  studied  it,  who  afterward  declared  that  the  time 
thus  employed  was  productive  of  more  beneficial  results  than 
twice  the  same  amount  of  time  ever  employed  at  any  other  branch 
of  education.  It  cannot,  therefore,  be  too  strongly  recommended 
to  every  teacher  who  desires  to  render  his  pupils  thorough  schol- 
ars, to  make  them  well  acquainted  with  mental  arithmetic. 

It  should  be  taught  before  written  arithmetic.  It  often  hap- 
pens, however,  that  this  subject  has  been  neglected  until  after 
the  pupil  has  commenced  the  study  of  written  arithmetic.  In 
such  cases,  the  study  of  both  may  be  attended  to  at  the  same 
time,  one  part  of  the  recitation  being  devoted  to  mental,  and  the 
other  to  written  arithmetic. 

Method  of  Teaching. — Classes. — Pupils  study  best  in  classes; 
it  is  almost  as  easy  for  a teacher  to  instruct  15  pupils  in  a class, 
as  one  alone. 
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An  important  point  is  to  keep  the  attention  of  the  whole  class 
directed  to  each  question;  one  means  of  doing  this  is,  for  the 
teacher  occasionally  to  read  an  example  to  the  class,  and  then, 
having  allowed  sufficient  time  for  the  answer  to  he  prepared,  to 
call  upon  some  one  for  it.  By  this  means,  each  one  is  obliged 
to  solve  the  example  mentally,  as  he  may  he  called  upon  to 
answer  it.  It  is  sometimes  proper  to  put  the  same  example  to 
the  whole  class,  giving  all  permission  to  answer  it;  this  plan 
succeeds  better  in  small  classes  than  in  large,  as  it  has  a ten- 
dency to  produce  noise  and  confusion. 

When  the  class  meets  to  recite,  two  methods  may  be  followed 
in  recitation.  First , each  pupil  may  have  his  book  open,  and,  J 
when  his  turn  comes,  read  his  question,  and  then  proceed  to  j 
analyze  and  answer  it.  Or,  Second,  the  class  may  close  books,  I 
and  the  teacher  read  each  question  distinctly,  and  then  call  I 
upon  a pupil  to  analyze  and  answer  it,  taking  the  pupils  in  suc- 
cession. 

Both  methods  are  practiced  by  good  teaehers;  the  first,  how- 
ever, is  especially  applicable  to  small  scholars,  while  the  latter 
answers  very  well  with  those  who  are  older;  it  is  an  excellent 
means  of  teaching  pupils  to  command  their  attention — a very 
important  acquisition. 

Arithmometer. — Some  difference  of  opinion  exists  among  teach- 
ers with  regard  to  the  extent  to  which  artificial  aid  should  be 
given  to  pupils  in  the  study  of  mental  arithmetic.  It  is  certain 
that  visible  illustrations  may  be  used,  in  some  cases,  to  great 
advantage,  especially  to  give  clear  and  preeise  ideas  in  the  com- 
mencement of  a subject ; but,  it  is  also  true,  on  the  other  hand, 
that  a frequent  use  of  artificial  aid  tends  to  prevent  the  pupil 
from  exercising  his  own  intellectual  powers,  and  thus,  if  carried 
too  far,  is  productive  of  positive  injury.  It  should  be  recollected, 
that  the  younger  the  pupils,  the  more  they  require  such  assist- 
ance as  can  be  given  them  from  tangible  objects. 

The  superior  advantage  of  the  arithmometer  consists  in  this,  that 
it  can  be  seen  by  the  whole  class  at  the  same  time,  and  it  is  so 
simple  in  its  construction  that  it  can  be  made  by  any  mechanic. 
The  arithmometer  consists  of  a square  frame  with  12  strong  pieces 
of  wire  passing  from  one  side  to  the  other.  On  each  piece  of 
wire  there  are  12  balls,  one-half  black,  the  other  half  white,  so 
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as  to  form  a contrast,  and  alternately  disposed,  so  as  to  be  easily 
counted.  As  the  arithmometer  contains  144  balls,  it  may  be  used 
to  represent  all  numbers,  from  one  up  to  this  amount, . so  as  to 
give  pupils  an  idea  of  the  relative  magnitude  of  numbers. 

The  operations  of  addition  and  subtraction  are  so  easily  shown 
by  it,  that  any  explanation  is  unnecessary.  To  represent  multi- 
plication, for  instance,  the  multiplication  of  4 by  3 ; take  3 rods, 
each  having  4 balls  on  the  one  end  of  it,  (the  other  balls  being 
pushed  out  of  the  way  toward  the  other  end,)  and  the  pupils  will 
easily  see  that  3 times  4 make  12 ; in  the  same  manner  it  may  be 
shown  that  4 times  3 are  12 ; and  hence,  that  the  product  of  two 
numbers  is  the  same  w'hich  ever  be  made  the  multiplier. 

Division  is  shown  by  taking  the  number  of  balls  represented 
by  the  dividend,  and  separating  them  into  parts,  each  part  con- 
taining as  many  balls  as  the  divisor  contains  units ; the  number 
of  parts,  into  which  the  dividend  is  thus  divided,  will  represent 
the  quotient:  thus,  to  divide  16  by  3,  take  15  balls  and  separate 
them  into  parts,  each  containing  3 balls,  and  it  will  be  seen  that 
there  are  5 divisions,  so  that  15  contains  3 five  times. 

The  operations  in  fractions,  so  far  as  they  can  be  explained 
without  dividing  a unit,  are  also  easily  shown  by  it.  To  give 
pupils  the  first  ideas  of  fractions,  the  division  of  an  apple  is  pre- 
ferable to  any  thing  else,  it  being  an  operation  with  which  pupils 
are  generally  familiar. 

Analysis.— Among  the  modern  improvements  in  the  art  of 
teaching,  the  analytic  and  inductive  method,  as  applied  to  arith- 
. metic,  forms  one  of  the  most  important.  To  analyze,  means  to 
separate  into  elementary  or  first  principles.  Intellectual  or  men- 
tal is  used  to  designate  that  kind  of  arithmetic,  the  operations 
of  which  are  performed  wholly  in  the  mind.  This  kind  of  arith- 
metic is  quite  as  valuable  for  the  habits  of  close  thinking  and 
accurate  reasoning,  as  for  the  mere  amount  of  knowledge  which 
is  acquired. 

To  enable  the  pupil  to  realize  to  the  fullest  extent  the  advan- 
tages of  the  study,  he  should  clearly  understand  every  process, 
and  be  able  to  give  a reason  for  every  operation.  It  can  not, 
therefore,  be  too  strongly  recommended  to  the  teacher,  to  require 
every  question  to  be  solved  by  methods  purely  analytical,  which 
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the  pupil  can  both  comprehend  and  explain.  In  this  respect,  the 
pupil  will  derive  great  advantage  from  a careful  attention  to  the 
solutions  termed  Analysis,  (Ray’s  Arithmetic,  2d  Book,)  which 
are  intended  as  Model  Solutions. 

To  explain  the  difference  between  an  Analytical  Solution  and 
one  that  is  not,  take  the  following  question. 

What  is  three-fourths  of  12? 

Solution.  3 times  12  are  36,  and  4 in  36  goes  9 times.  Ans.  9. 

Analytical  Solution.  3-fourths  are  3 times  1-fourth ; 1-fourth  of 
12  is  3,  and  3 times  3 are  9:  therefore  9 is  3-fourths  of  12. 

In  analyzing  we  must  generally  refer  to  unity,  and  the  pupil 
should  always  bear  this  in  mind:  thus,  if  2 yards  of  cloth  cost 
6 dollars,  what  will  5 yards  cost  ? Here  we  have  given  the  value 
of  2 yards,  and  must  find  the  value  of  one  yard,  after  which  we 
can  readily  find  the  value  of  5 yards. 

Again,  suppose  we  have  this  question:  2-thirds  of  a certain 
number  is  8,  what  is  5-thirds  of  the  same  number? 

Analysis. — 1 -third  is  1 half  of  2-thirds;  if  2-thirds  are  8, 
1-third  is  1-half  of  8,  which  is  4 ; if  1-third  is  4,  then  5-thirds  are  5 
times  4,  tohich  are  20.  Ans.  20. 

If  learners  pursue  the  method  taught  in  the  book,  they  will  have 
no  difficulty  in  progressing ; but  when  they  depart  from  it,  they 
will  soon  be  involved  in  perplexity.  The  questions  are  so  ar- 
ranged, that  each  one  depends,  in  some  measure,  on  that  which 
precedes  it;  consequently,  pupils  should  understand  every  thing 
as  they  proceed. 

When  a teacher  finds  his  class  unable  to  advance,  he  will 
always  find,  that  they  are  not  sufficiently  acquainted  with  the 
preceding  part.  In  such  cases  review.  The  pupils  should  go 
through  the  first  six  sections  at  least  two  or  three  times  before 
entering  upon  the  seventh  and  succeeding  sections.  If  they  then 
properly  understand  multiplication  and  division,  they  will  find 
little  difficulty  in  the  remainder  of  the  work. 

ORAL  EXERCISES  IN  MENTAL  ARITHMETIC. 

The  following  method  of  exercising  pupils  mentally,  in  Addition, 
Subtraction,  Multiplication,  and  Division,  will  be  found  to  have 
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the  happiest  effect  in  concentrating  the  attention  of  the  class,  and 
exciting  a lively  interest  in  the  exercises.  It  also  renders  pupils 
remarkably  expert  in  the  performance  of  the  operations. 

The  success  of  the  whole,  however,  depends  upon  the  instructor; 
he  must  propose  the  exercises  orally , and  carry  on  the  operations 
in  his  own  .mind,  so  as  not  to  give  examples  that  are  either  too 
difficult  or  improper,  and  also  to  be  able  to  decide  on  the  correct- 
ness of  the  result. 

The  instructor  should  announce  the  exercises  clearly,  distinctly, 
and  deliberately;  while  this  is  being  done,  each  pupil  should 
carry  on  the  operations  in  his  own  mind,  so  as  to  be  able  to  give 
the  result  almost  as  soon  as  the  announcement  is  closed.  To 
avoid  confusion  in  the  class,  when  a pupil  thinks  he  has  obtained 
the  correct  result,  let  him  hold  up  his  hand.  If  his  answer  is 
incorrect,  let  some  other  pupil  who  has  obtained  a different  result, 
announce  it;  and  so  on,  until  a correct  answer  is  obtained. 

Following  will  be  found  specimens  of  various  exercises.  These 
are  given  to  show  teachers  what  kind  of  exercises  may  be  employed, 
but  not  for  the  purpose  of  being  presented  to  the  class,  for  let  it 
be  distinctly  understood,  that  the  success  of  the  whole  depends 
largely  on  the  teachers  announcing  the  exercises  orally. 

In  the  following  specimens  the  exact  language  is  given  which 
the  instructor  should  use.  It  should  always  be  brief  as  possible, 
no  more  words  being  used  than  are  necessary  to  point  out  the 
exercises  to  be  performed. 

1.  Five,  add  6,  add  3,  add  4,  add  2,  add  9,  add  7.  Result?  (36). 

The  meaning  of  this  is,  that  the  pupil  is  to  take  5,  then  add  to 
it  6,  then  to  this  sum  add  3,  and  so  on.  Lastly,  for  the  sake  of 
brevity,  the  teacher  says  Result?  instead  of  What  is  the  result? 

2.  Four,  add  5,  subtract  2,  add  7,  add  5,  subtract  6,  add  2. 

Result?  (15). 

3.  Seven,  add  9,  add  8,  add  7,  add  3,  add  2,  add  6,  add  3,  add 

9,  add  6.  Result?  (60). 

4.  Eight,  add  5,  subtract  3,  subtract  4,  subtract  7, — class  says 
can  not  be  done,  before  the  teacher  has  time  to  ask  for  the  result, 
or  to  propose  any  thing  additional. 
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5.  Twelve,  subtract  3,  subtract  5,  add  6,  subtract  7,  add  9. 
Result? 

6.  Fourteen,  subtract  8,  add  6,  add  7,  add  6,  subtract  9,  add  4, 
add  7.  Result? 


Exercises  involving  only  addition  and  subtraction,  are  less  in- 
teresting than  those  which  also  combine  multiplication  and  divi- 
sion. Such  exercises  should  therefore  be  used  as  soon  as  the  pupil 
is  acquainted  with  these  processes.  No  division  should  be  required 
that  leaves  a remainder. 


7.  Three,  multiply  by  2,  add  4,  multiply  by  3,  divide  by  5. 

Result?  (6). 

8.  Four,  multiply  by  3,  add  3,  divide  by  5,  add  6,  multiply  by 

2,  add  4.  Result?  (22). 

9.  Seven,  multiply  by  3,  subtract  5,  divide  by  4,  add  1,  multiply 

by  8,  divide  by  10.  Result?  (4). 

10.  Nine,  multiply  by  6,  subtract  4,  divide  by  10,  add  3,  multi- 
ply by  4,  subtract  5,  divide  by  9.  Result?  (3). 

11.  Six,  multiply  by  5,  add  5,  divide  by  7,  subtract  5,  add  4, 
multiply  by  10,  add  8,  divide  by  6,  subtract  6.  Result?  (2). 

12.  Eleven,  add  5,  divide  by  8,  add  5,  multiply  by  4,  add  5,  di- 
vide by  11,  add  5,  divide  by  4,  add  5.  Result?  (7). 

13.  Twenty-one,  divide  by  3,  add  3,  multiply  by  3,  subtract  3, 

divide  by  3.  Result?  (9). 

14.  Sixty,  subtract  4,  divide  by  7,  add  3,  multiply  by  4,  subtract 

2,  divide  by  6,  add  5,  multiply  by  6,  divide  by  9,  add  2,  divide  by 
2,  subtract  2.  Result  ? (3). 

15.  Twelve,  multiply  by  5,  add  3,  divide  by  9,  multiply  by  7, 

add  5,  divide  by  6,  add  1,  multiply  by  10,  add  8,  divide  by  9,  sub- 
tract 5,  multiply  by  6,  add  3,  divide  by  5.  Result?  (9). 

16.  Eight,  multiply  by  8,  add  8,  divide  by  8,  subtract  8.  Re- 
sult? (1). 

17.  Seven,  multiply  by  7,  add  7,  divide  by  7,  subtract  7.  Re- 
sult? (1). 
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The  length  and  difficulty  of  the  exercises  must  be  graduated  by 
the  age,  attainments,  and  ability  of  the  members  of  the  class ; if 
too  easy  they  will  not  excite  sufficient  interest,  and  if  too  difficult, 
the  class  will  be  discouraged.  At  first,  the  examples  should  be 
short,  afterward  they  may  be  longer,  like  the  following : 

18.  Fifteen,  add  5,  multiply  by  3,  add  4,  divide  by  8,  subtract 

2,  multiply  by  7,  add  12,  divide  by  9,  add  3,  multiply  by  10,  add 
6,  divide  by  12,  multiply  by  8,  subtract  1,  divide  by  7,  subtract  7. 
Result?  (2). 

By  teaching  the  pupils  the  meaning  of  the  terms  square , square 
root , cube , and  cube  root , the  exercises  may  be  made  to  embrace  the 
operations  of  squaring,  extracting  the  square  root,  etc.,  as  in  the 
following  exercises.  For  the  sake  of  brevity,  the  terms  square 
root,  and  cube  root,  are  used  to  denote  that  the  square  root,  or 
cube  root,  is  to  be  extracted. 

19.  Three,  square,  add  7,  square  root,  add  3,  square,  subtract  1, 

divide  by  6,  add  1,  square  root,  multiply  by  8,  add  1,  square  root. 
Result?  ' (5). 

20.  Seven,  multiply  by  4,  subtract  1,  cube  root,  add  5,  cube  root, 

multiply  by  12,  divide  by  3,  subtract  4,  cube,  subtract  1,  divide  by 
9,  multiply  by  4,  subtract  1,  cube  root.  Result?  (3). 

21.  Four,  square  root,  cube,  add  1,  square  root,  cube,  add  9, 

square  root,  subtract  2,  cube,  square  root,  divide  by  2,  add  1,  cube, 
subtract  4,  square  root,  add  5,  square  root,  add  5,  multiply  by  7, 
add  1,  cube  root,  square  root.  Result?  (2). 

To  Teachers. — In  the  following  solutions,  for  the  sake  of  bre- 
vity, arithmetical  signs  are  sometimes  used ; instructors,  however, 
in  explaining  solutions  to  pupils,  should  always  employ  language 
the  most  simple  and  easily  comprehended. 

A full  analysis  is  given  to  some  of  the  more  difficult  examples, 
while  to  others  less  difficult,  the  solution  is  as  brief  as  possible. 

In  all  cases  the  pupil  should  be  required  to  give  a full  analysis ; 
the  style  and  manner  of  doing  this  being  a better  test  of  scholar- 
ship than  the  ability  to  give  merely  a correct  answer. 
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Section  10— Lesson  IY. 

(6)  If  each  man  received  1-sixth,  there  must  have  been  6 
men  ; hence  each  man  received  1-sixth  of  42  dollars, 
which  is  7 dollars. 

(10)  One-fifth  of  20  cents  is  4 cents,  what  she  received  from 
her  brother ; 1-half  of  4 cents  is  2 cents,  what  she  re- 
ceived from  her  sister ; hence,  she  received,  in  all,  20 
cents,  and  4 cents,  and  2 cents=26  cents. 

(12)  If  he  gave  4-sevenths,  he  had  3-sevenths  left ; 1-seventh 
of  14  cents  is  2 cents,  and  3-sevenths  are  3 times  2 cents, 
which  are  6 cents. 

(14)  One-fifth  of  30  yards  is  6 yards,  and  2-fifths  are  2 times 
6 yards,  which  are  12  yards  ; if  12  yards  cost  48  dollars, 
1 yard  will  cost  1-twelfth  of  48  dollars,  which  is  4 
dollars. 

(15)  One-fifth  of  25  cents  is  5 cents,  and  3-fifths  are  3 times 
5 cents,  which  are  15  cents:  at  2 cents  each,  15  cents 
will  buy  as  many  peaches  as  2 cents  is  contained  times 
in  15  cents,  which  is  7 and  1-half.  Arts.  peaches. 

(16)  One-ninth  of  54  is  6,  and  5-ninths  are  5 times  6,  which 

are  30.  To  give  each  girl  I chestnut  would  require  3 
chestnuts ; hence  each  girl  received  as  many  chestnuts 
as  3 chestnuts  is  contained  times  in  30  chestnuts,  which 
is  10.  .A/vs.  10  chestnuts. 

(18)  One  yard  cost  1-seventh  of  7 yards ; if  7 yards  cost  42 
dollars,  1 yard  cost  1-seventh  of  42  dollars,  which  is  6 
dollars,  and  3 yards  would  cost  3 times  6 dollars,  which 
are  18  dollars.  If  9 barrels  of  cider  cost  18  dollars,  1 
barrel  would  cost  1-ninth  of  18  dollars,  which  is  2 dollars. 

(22  One-fourth  of  28  is  7 ; 1-seventh  of  28  is  4,  and  3-sevenths 
are  3 times  4,  which  are  12 ; 7 cents  and  12  cents  are  19 
cents,  which  taken  from  28  cents,  leaves  9 cents.  If  3 
books  cost  9 cents,  1 book  will  cost  1-third  of  9 cents, 
which  is  3 cents. 
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Section  11.— L ESSON  III. 

(13)  Since  5-sevenths  are  apple  trees,  the  remaining  2-sevenths 
are  cherry  trees.  One-seventh  is  1-half  of  2-sevenths; 
if  2-sevenths  are  12,  one-seventh  is  1-half  of  12,  which 
is  6,  and  if  1-seventh  is  6,  5-sevenths  are  5 times  6,  which 
are  30,  the  number  of  apple  trees. 

(17)  Since  25  is  5-eighths,  1-fifth  of  25,  which  is  5,  is  1-eighth; 
hence,  8-eighths  is  8 times  5 years,  or  40  years,  the 
father’s  age.  One-tenth  of  40  years  is  4 years,  the  age 
of  the  youngest. 

(18)  Since  45  is  5-thirds,  1-fifth  of  45,  which  is  9,  is  1-third 
of  the  first  cost,  and  3 times  9,  which  is  27,  is  the  first 
cost ; hence,  he  gained  45  less  27,  which  is  18  dollars. 
Or,  the  gain  is  evidently  2-thirds  of  the  first  cost,  which 
is  twice  9 dollars,  or  18  dollars. 

(21)  Since  he  gained  2-sevenths,  he  must  have  sold  it  for 
9-sevenths  of  the  first  cost;  therefore,  45  is  9-sevenths, 
and  1-ninth  of  45,  which  is  5,  is  1-seventh  of  the  first 
cost;  hence,  7 times  5,  which  are  35,  is  the  first  cost. 


Section  12. — Lesson  I. 

(7)  One-fifth  of  20  is  4,  and  2-fifths  are  2 times  4,  which  are 
8 ; 1-third  of  15  is  5,  and  8 is  once  5,  and  3-fifths  of  5. 

The  following  are  the  answers  to  the  remaining  examples  in 
this  lesson.  Although  they  are  explained  in  the  form  of  common 
fractions,  the  pupil  should  give  them  after  the  manner  expressed 
in  the  Arithmetic ; thus,  the  answer  to  question  8 should  be  read, 
two  times  5 and  '1-fifths  of  5. 

(8)  2§.  (9)  3g.  (10)  Ilf.  (11)  4§.  (12)  6i. 

(13)  1§  : 2§.  (14)4:3|  (15)  4T%.  (16)  7ft. 


Lesson  II.  Answers. 


(2)  9. 
(7)  35. 

(12)  6. 


(3)  18. 
(8)  44. 
(14)  2f. 
(19)  5|. 


(4)  15. 
(9)4. 
(15)  7§. 
(20)  7 jf. 


(5)  9. 
(10)  2. 
(16)  3§. 
(21)  3TV 


(6)  40. 
(11)  1. 
(17)  7f. 

(22)  If. 
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(23)  1-tenth  of  50  is  5,  and  7-tenths  are  7 times  5,  which  are 

35 ; if  35  is  5-ninths,  1-fifth  of  35,  which  is  7,  is  1-ninth, 
and  9-ninths,  or  the  number,  is  9 times  7,  which  are  63. 
If  8 is  4-fifths,  1-fourth  of  8,  which  is  2,  is  1-fifth,  and 
5-fifths,  or  the  number,  are  5 times  2,  which  are  10.  63 

is  as  many  times  10  as  10  is  contained  times  in  63,  which 
are  6 times  10  and  3-tenths  of  10.  Ans.  6 times  and 
3-tenth  times. 

(24)  Ans.  4 times  and  2-sevenths  of  a time. 

(25)  24.  (26)  12.  (27)  2-thirds  of  21.  (28)  18. 

(29)  40.  (30)  3 times  7. 

Section  13. — Lesson  I. 

(25)  In  42  there  are  6 sevens , and  Joseph  husks  as  many  threes 
as  his  father  husks  sevens,  that  is,  6 threes,  which  are  18 
rows. 

(28)  If  the  horses  eat  16  bushels  in  2 weeks,  they  will  eat 
1-half  of  16  bushels,  which  is  8 bushels,  in  1 week  ; if 
they  eat  8 bushels  in  1 week,  it  will  require  them  as 
many  weeks  to  eat  56  bushels  as  8 bushels  are  contained 
times  in  56  bushels,  that  is  7.  Ans.  7 weeks. 

It  is  easily  seen,  that  the  number  of  horses  has  nothing 
to  do  with  the  solution.  The  question  would  be  the  same 
if  the  words,  a certain  number,  were  substituted  for  5. 

(30)  To  eat  it  in  1 day  would  require  6 times  12=72  horses ; 
and  to  eat  it  in  9 days,  ^ of  72=8  horses  Ans. 

I (31)  If  1 lb.  of  sugar=2  lb.  of  rice,  1 lb.  of  sugar  and  2 lb.  of 
rice=4  lb.  of  rice=l  lb.  of  coffee  Ans. 

Lesson  IT. 

(22)  Ans.  4.  (23)  To  Thomas  1 the  most,  and  he  had  6 left. 

(24)  Ans.  5 dollars.  (25)  Ans.  54  dollars. 

(26)  By  subtracting  1-third  and  2-fifths  of  15  from  it,  there 
are  left  4 yards.  The  cost  was  30  dollars,  and  the  sales 
58  dollars.  Difference,  28  dollars. 

(27)  Ans.  1 dollar. 

(28)  23  less  18  is  5,  the  number  of  miles  per  day  that  B gains 
on  A.  If  it  requires  1 day  to  gain  5 miles,  it  will  require 
8 days  to  gain  40  miles.  Ans.  8 days. 
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(29)  10  less  7=3  yd.  gain  in  1 min.  The  hound  will  gain 
90  yd.  in  90-s-3=30  min.,  during  which  time  the  hound 
goes  30  times  10=300  yd.,  and  the  hare  30  times  7 
=210  yards. 

(30)  7 less  4=3  rods.  The  hound  runs  7 rods  to  gain  3 rods, 
and  will  run  35  rods,  which  is  5 times  7,  to  gain  5 times 
3 rods=15  rods 

(31)  3 miles  less  1 mile  is  2 miles  ; the  first  gains  2 miles  in 
going  3 miles,  and  will  gain  4 miles,  or  twice  two  miles, 
in  going  twice  3=6  miles  A?is. 

(32)  Since  D gains  3 miles  on  C in  traveling  5,  and  since  15 
is  5-threes,  it  will  require  him  to  travel  h-Jives,  that  is,  25 
miles,  to  overtake  C.  . 

(33)  Since  8 gallons  ar e filled,  and  5 gallons  emptied  in  1 hour, 
it  is  evident  the  cistern  is  filled,  at  the  rate  of  3 gallons 
(8  less  5 equals  3)  per  hour ; hence  it  will  require  as 
many  hours  to  fill  it  as  3 gallons  is  contained  times  in  24 
gallons,  that  is  8.  Ans.  8 hours. 

(34)  Since  it  is  filled  by  the  first  pipe  in  6 hours,  it  is  filled  at 
the  rate  of  6 (36-4-6=6)  gallons  per  hour  ; and  since  it 
is  emptied  in  9 hours,  it  is  emptied  at  the  rate  of  4 
(36-h9=4)  gallons  per  hour ; hence  when  both  pipes  are 
left  open,  it  is  filled  at  the  rate  of  2 (6 — 4=2)  gallons 
per  hour ; consequently  it  will  be  filled  in  36-4-2=18 
hours. 

(35)  8 is  2-fifths  of  20  dollars,  the  price  of  the  coat,  and  1-lialf 
of  8 is  4 dollars,  the  price  of  the  vest ; hence,  the  whole 
cost  8 and  20  and  4 dollars,  that  is,  32  dollars. 

Section  19. — Lesson  III. 

(11)  It  requires  8X1 1=88  hours  to  perform  the  work;  88 
hours-4-10  hours=8y8(j  days  of  10  hours  each. 

(12)  8 miles  for  37  cents  would  be~3g7  cents  for  1 mile,  and  11 
times  3g7  is  4|7=50|  cents  for  11  miles. 

(13)  If  it  requires  2 pipes  to  empty  it  in  17  minutes,  it  will 
take  1 pipe  twice  as  long,  that  is,  34  minutes,  and  3 
pipes  1- third  as  long  as  1 pipe,  that  is,  1-third  of  34 
minutes=ll|  minutes. 
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(14)  1 horse  will  require  1-fifth  as  much  as  5 horses,  and  7 
horses  7 times  as  much  as  1 horse.  1-fifth  of  18  bushels 
is  158,  and  7 times  are  *§ 6,  which  are  25|  bushels. 

(18)  § of  18=376=5|  feet  in  the  earth;  and  f of  18=97° 
12f  feet  in  the  air. 

(19)  § of  15=3g°=3±,  A’s  part.  \ of  15=5,  B’s  part. 
5-J-3^=8|,  and  15 — 8g=6§ , C’s  part. 

(20)  48  dollars.  (21)  8 cents. 

(22)  12.  (23)  ll  dollars. 

Section  20. — Lesson  II. 

(13)  It  will  require  1 man  twice  as  long  as  2 men,  and  3 men 
1-third  as  long  as  1 man.  Twice  3|  days  are  6f  days, 
the  time  in  which  1 man  can  do  it ; and  ^ of  6§  days  is 
^ of  %°  days,  which  are  %°  days,  equal  to  2§  days,  the 
time  in  which  3 men  can  do  it. 

(14)  Ans.- 525t  days.  (15)  Ans.  9f  days. 

Section  22. — Lesson  I. 

(34)  Since  he  gained  1-fourth,  he  must  have  sold  it  for 
5-fourths  of  the  first  cost.  If  18  is  5-fourths,  1-fifth  of 
18,  which  is  *5®,  is  1-fourth,  and  4-fourths,  or  the  whole, 
are  4 times  3®,  which  are  \2,  equal  to  14|  dollars. 

(35)  Ans.  20§  dollars  cost;  gain  4|  dollars. 

(36)  Ans.  4^  dollars.  (37)  Ans.  3f  dollars. 

Lesson  II. 

(6)  If  4-fifths  of  a yard  cost  8 cents,  1-fifth  will  cost  1-fourth 
of  8 cents,  which  is  2 cents,  and  5-fifths,  or  a yard,  will 
cost  5 times  2 cents,  which  are  10  cents.  At  10  cents  a 
yard,  25  cents  will  buy  as  many  yards  as  10  cents  is 
contained  times  in  25  cents,  which  is  2\  times. 

Ans.  2 ^ yards 

(7)  Ans.  6 f dollars. 
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(8)  If  6-sevenths  of  a yard  cost  4 dollars,  1-seventh  will  cost 
1-sixth  of  4 dollars,  which  is  f or  § of  a dollar,  and 
7-sevenths,  or  a yard,  will  cost  7 times  f , which  are  \4 
dollars.  12  dollars  will  buy  as  many  yards  as  Jg4  dollars 
are  contained  times  in  12  dollars.  But  1g4  is  contained 
in  12  as  often  as  g4  is  contained  in  \6  ; and  ^ is  con- 
tained in  336  as  often  as  14  is  contained  in  36 ; 14  in  36 
is  contained  2y^=2|  times.  Ans.  2-|  yards. 

(10)  Ans.  3l  yards. 

(11)  If  he  gained  1-third,  he  must  have  sold  it  for  4-thirds  of 
what  it  cost.  If  12  is  4-thirds,  1-fourth  of  12,  which  is 
3,  is  1-third,  and  3-thirds,  or  the  first  cost,  is  3 times  3, 
which  are  9 dollars.'  If  5 yards  cost  9 dollars,  1 yard 
cost  -5  of  9 dollars,  which  is  1|  dollars. 

(12)  If  he  gained  2-fifths,  he  must  have  sold  it  for  7-fifths  of 
the  cost.  If  21  is  7-fifths,  1-seventh  of  21,  which  is  3, 
is  1-fifth,  and  5-fifths,  or  the  first  cost,  is  5 times  3,  which 
are  $15.  This  at  3-fifths  of  a dollar  a bushel,  would 
buy  as  many  bushels  as  3-fifths  of  a dollar  is  contained 
times  in  $15,  which  is  25  times.  Ans.  25  bu. 

(13)  If  f cost  f of  a cent,  \ will  cost  § of  a cent,  and  one 
whole  apple  g°  of  a cent;  and  3 apples  cost  ?g°=3^  cents. 

(14)  2f=,41  : 5|=242  : If  V of  a yard  cost  4§  dollars,  ^2, 
which  is  twice  51 , will  cost  twice  4§=9^  dollars. 

(15)  Then  8 dollars  must  be  f of  the  cost;  ^ of  the  cost  is 
2 dollars,  and  the  cost  is  5 times  2 dollars,  which  are 
10  dollars  ; 11  dollars  less  10  dollars  will  be  1 dollar, 
which  is  yo  the  cost. 

Section  25. — Lesson  I. 

(3)  ^ of  3=|,  5X|=  ; i of  and2X§=$5  Ans. 

(4)  \ of  24=6,  7X6-42 ; of  42=3,  5X3=15  cts.  Ans. 

(5)  \ of  15=3,  9X3=27;  £ of  27=$13^  Ans. 

(6)  \ of  30=10,  8X10=80  ; of  80=5,  7X5=35  trees.  Ans. 

(7)  l§=f,  \ of  14=2,  5X2=10;  2^X10=$25  Ans. 
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(8)  1^— 5 i of  V~T*  2 times  J=|:,  the  cost  of  1 

barrel,  and  times  |=3i5=8|  dollars  Ans. 

(9)  3 ]=13°,  y*(j  of  20—2,  and  3 times  2=6;  2|  times  6 

=17  cts.  Ans. 

(10)  3f=\°,  jg  ef  30=2,  4 times  2=8  miles,  the  distance 


traveled  in  1 hour : 


times  8=58  miles.  Ans. 


(11)  Og  of  l7=g,  11  times  |=1|  dollars.  Ans. 

(12)  g of  9§=§,  and  g of  §=3 ; 9 times  |=f,  and  7 times  f 

=12§  dollars.  Ans. 

(13)  5f=V,  9l=V',and3|=y.  & of  V=f , and  4 times  f 
— f';  1 of  |= 1%,  and  11  times  f1>—  ff— 5lt  dollars.  Ans. 

(14)  of  83  = 5,  which  is  \ of  the  number,  and  7 times  f = 

¥,  and  | of  ¥ = ¥=9 \.  Ans. 

(15)  2|=|  : 3:W|  : 2±=f  ; | of  |=T7g,  and  3 times  T7g=f 

or  the  number.  2|  times  W'~ 2t>is. 

(16)  -g  of  42=1^,  and  4 times  lg=6  dollars,  the  price  of  a 
barrel ; g of  6=-| , and  3 times  f = ¥=3f  dollars.  Ans. 

(17)  \ of  |=t3tj,  and  3 times  t3tj=ttj  5 6 of  79o=33g,  and  5 

times  23<j— f dollars.  Ans 

(18)  j of  30=6,  and  g of  6=2,  the  wages  of  one  man  one  day 

4 times  2=8,  and  7 times  8=56  dollars.  Ans 

(19)  l of  36=6,  and  £ of  6=f=f.  5 times  |=  L5, 

and  12  times  ¥=45  dollars.  Ans 

(20)  -g  of  12=4,  g of  4=2 ; 5 times  2= §>  and  3 times  § 

=7^  rods.  Ans 

(21)  g of  36=6,  jjj  of  6=| ; 5 times  1=3,  and  9 times  3= 

27  bushels.  Ans. 

(22)  If  5 oxen  eat  2 acres  in  6 days,  they  will  eat  1 acre  in  3 
days ; and  1 ox  will  eat  1 acre  in  5 times  3 days,  or  15 
days.  Then  it  will  require  1 ox  8 times  15  days,  which 
are  120  days,  to  eat  8 acres ; and  it  will  require  12  oxen 
-^2  of  120  days,  which  are  10  days,  to  eat  8 acres. 

Ans.  10  days. 

(23)  400  dollars  for  5 months  is  80  dollars  for  1 month,  and 
if  8 persons  spend  80  dollars  in  1 month,  one  person  will 
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spend  10  dollars  in  1 month.  Hence  11  persons  •will 
spend  $110  in  1 month,  and  in  8 months  $880.  Ans. 

(24)  10  oxen  on  5 acres  for  3 months,  is 

2 oxen  on  1 acre  for  3 months ; or 

6 oxen  on  1 acre  for  1 month ; or 

90  oxen  on  15  acres  for  1 month ; or 
18  oxen  on  15  acres  for  5 months;  or 
126  sheep  on  15  acres  for  5 months.  Ans.  126. 

Lesson  XI. 

(1)  5 times  18=90 ; ^ of  90=10.  Ans.  10  men. 

(2)  8 times  15=120;  of  120=10.  Ans.  10  men. 

(3)  9 times  2^=222  ; A'  of  222=4tj.  Ans.  4^  hr. 

(4)  To  do  the  work  in  \ of  the  time  will  require  5 times  as 
many  men ; 5 times  5 men  are  25  men  ; twice  as  large 
will  require  twice  as  many  men ; twice  25  men  are  50 
men.  Ans.  50  men. 

(5)  8 times  5=40;  \ of  40=8.  Ans.  8 days. 

(6)  If  6 men  can  do  the  whole  work  in  5 days,  they  will  do 
one-half  of  it  in  2^  days.  The  whole  work  requires  6 
times  5=30  days  work  of  one  man,  and  half  of  it  will 
require  15  days  work  of  one  man.  Since  9 men  (6+3) 
are  employed  to  finish  it,  it  will  require  -g  of  15  days,  or 
if  days.  Hence  the  whole  time  is  22+lf=4g  days. 

(7)  It  will  require  28  days  work  of  one  man,  and  7 men  will 
do  half  the  work,  or  14  days  work  of  one  man  in  2 days; 
and  since  3 men  then  leave,  there  are  7 less  3,  or  4 men 
left,  to  do  14  days  work  of  one  man,  which  they  will  do 
in  \ of  14  days,  or  3^  days.  Hence  the  whole  time  is 
2+32=5j  days. 

(8)  5 times  8=40,  the  number  of  cent  loaves,  y of  40=10, 
the  number  of  4 cent  loaves.  y<j  of  40=4,  the  number 
of  10  cent  loaves. 

(10)  1 times  20=60,  the  number  of  cent  loaves,  and  | of  60 
=15,  the  number  of  4 cent  loaves.  \ of  60=12,  the 
number  of  5 cent  loaves. 
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(11)  3 times  8=24,  the  weight  in  oz.,  when  flour  is  $1  a bar- 
rel. 2 °f  24=12;  \ of  24=6,  the  weight  respectively, 
when  flour  is  2 and  4 dollars  a barrel. 

(13)  $3-2=$3  : $2^=$f  : 7 times  7=49  oz  , when  flour  is  $1 
per  barrel  : \ of  49=9§  oz.,  the  weight;  when  flour  is  $| 
per  barrel.  Ans.  9|  oz. 

(14)  1 man  could  mow  it  in  6 times  5^=33  days,  and  10  men 

in  of  33=3 j30  days  : 5^ — 3/^=2^  days.  Ans. 

Lesson  III. 

(2)  3+4+5=12.  Ts3  of  36=9,  W’s ; of  36=12,  TV,  T52 
of  36=15,  John’s  share. 

(3)  | of  7^=5,  share  of  1st;  3 of  71=2^,  share  of  2nd. 

(4)  40 — 25=15,  what  B paid,  f f , and  § of  56=35  dol- 

lars, A’s  share.  \ o=f , and  | of  56=21  dollars,  B’s  share. 

(5)  1+1— I,  and  1— §=f , C’s  part.  $860— $500=$360  : £ 
of  360=45  dollars,  A’s  loss  ; \ of  360=90  dollars,  B’s 
loss  ; | of  360=225  dollars,  C’s  loss. 

(6)  and  ^=-^4  ; -j4  of  21=7^  dollars,  share  of  1st, 
and  y94  of  21=132  dollars,  share  of  2nd. 

(8)  T&0°(j=§ ; | of  25=15  dollars.  Ans. 

(9)  To%— 1Z3(J  °f  80=12  dollars.  Ans. 

(10)  180  sheep  eat  as  much  as  18  oxen.  27+18=45. 

=§.  | of  25=15  dollars,  what  A pays.  |§=|,  and  § 
of  25=10  dollars,  what  B pays. 

(11)  15  cows  are  5X3  cows,  and  5X2  horses  are  10  horses; 

10  horses  eat  as  much  as  15  cows.  14+10=24.  = 

t72,  and  ^=752 ; of  60=5,  of  60=35,  and  ^ of 
60=25.  Hence  A should  pay  $35,  and  B $25. 

(12)  15  oxen  are  5X3  oxen,  and  5X2  horses  are  10  horses; 
hence  10  horses  eat  as  much  as  15  oxen.  Since  1 horse 
eat  as  much  as  20  sheep,  6 horses  eat  as  much  as  120 
sheep ; hence  15  oxen  and  120  sheep  eat  as  much  as  16 
horses.  8+16=24,  ^,=i  |f=f ; 1 of  75=$25,  A 
should  pay;  and  f of  75=$50,  B should  pay. 
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(14)  $50  for  4 months  is  the  same  as  $200  for  1 month,  and 
$60  for  5 months  is  the  same  as  $300  for  1 month.  200 
-f300=500  ; §£$— §>  A’s  share,  and  f $ o=t>  B’s  share. 

§ of  $45=$18,  A’s  gain,  and  f of  $45=$27,  B’s  gain. 

(15)  3 men  for  4 days=l  man  for  12  days,  and  5 men  for  3 
days=l  man  for  15  days.  12+15=27 ; gg=g,  g7=g  > 

■g  of  $81=$36,  and  g of  $81=$45. 

(16)  $2  for  5 months  is  the  same  as  $10  for  1 month,  and  $3 
for  4 months  is  the  same  as  $12  for  1 month.  10412= 
22,  g§=-fT,  gf= t6t  ; t r of  $55=$25,  A’s  share,  and  t6-j- 
of  $55=$30,  B’s  share. 

(17)  4 horses  for  5 mon.  is  the  same  as  1 horse  for  20  mon., 
and  10  cows  for  6 mon.,  as  1 cow  for  60  mon. ; but  1 cow 
for  60  mon.  is  the  same  as  3 cows  for  20  mon.,  and  3 
cows  eat  as  much  as  2 horses,  and  2 horses  for  20  mon. 
is  the  same  as  1 horse  for  40  mon.  20440=60,  §$=§, 
and  §§=§.  i °f  $27=$9,  what  E should  pay,  and  f 
of  $27=$18,  what  F should  pay. 

Lesson  IV. 

(2)  Of  each  7 cents  John  gets  3,  and  James  4.  In  28  cents 
there  are  4 times  7 cents,  hence  John  gets  4 times  3 
cents  which  are  12  cents,  and  James  4 times  4 cents 
which  are  16  cents. 

(3)  443+2=9.  9 in  45  is  contained  5 times.  5X4=20,  A’s 
share.  5X3=15,  B’s  share,  and  5X2=10,  C’s  share. 

(4)  5+3=8.  8 in  96  is  contained  12  times ; 12  times  5=60, 
apple  trees ; and  12  times  3=36,  peach  trees. 

(5)  Since  there  are  2 sheep  for  each  cow,  there  are  6 sheep 
• for  each  3 cows,  or  each  horse.  1+3+6=10,  that  is,  for 

each  10  animals  there  are  1 horse,  3 cows,  and  6 sheep. 
10  in  60  is  contained  6 times  ; 6 times  1=6,  the  number 
of  horses ; 6 times  3=18,  the  number  of  cows  ; and  6 
times  6=36,  the  number  of  sheep.  ; 

(6)  2+3=5.  5 in  35  is  contained  7 times;  7X2=14,  the 
number  of  boys,  and  7X3=21,  the  number  of  girls. 

0 © 


Key. — 13 


© — <© 

194  KEY  TO  KAY’S  SECOND  BOOK. 


(7)  The  number  and  3 times  the  number,  that  is  4 times  the 
number,  is  48,  hence  once  the  number  is  \ of  48,  which 
is  12. 

(8)  1-f- 2-}-3=6.  6 in  42  is  contained  7 times  ; 7 times  1—7, 

A’s  plums  ; 7 times  2=14,  B’s  plums ; and  7 times  3= 
21,  C’s  plums. 

(9)  1+4=5  ; i of  25=5  ; f of  25=20.  Ans.  5 yd.  and  20  yd. 

(10)  Since  Agnes  gets  twice  as  many  as  Emma,  and  Sarah 

twice  as  many  as  Agnes,  Sarah  gets  4 times  as  many  as 
Emma.  But  1 +2+4=7  ; hence  of  each  7 cherries  Emma 
gets  1,  Agnes  2,  and  Sarah  4.  7 in  35  is  contained  5 

times ; 5X1=5,  5X2=10,  and  5X4=20 ; hence  Emma 
gets  5,  Agnes  10,  and  Sarah  20  cherries. 

(11)  3+4=7  : 4 of  28  is  4;  3 times  4=12  ; 4 times  4=16. 

Lesson  V. 

(12)  2+3=5;  | of  25  cts.=10cts.,  John’s;  § of  25=15  cts., 
George’s. 

(13)  5+7=12 ; t52  of  48=20,  the  1st.  of  48=28,  the  2d. 

(14)  3+4+5=12;  t32  of  60=15,  T%  of  60=20,  and  T%  of  60 
=25. 

(15)  1+2+3+4=10 ; 7V  of  70=7,  T2o  of  70=14,  T%  of  70= 
21,  and  of  70=28. 

(17)  14+24=4.  4 in  16  is  contained  4 times ; 4 times  14= 
6,  Thomas’  share  ; and  4 times  24=10,  Moses’  share. 

(18)  4+4+4=ii-  if  39  is  contained  36  times;  36Xi= 
18,  36X4=12,  and  36X?=9.  Ans.  18,  12,  and  9. 

(20)  1+14= V.  Y in  33  is  contained  12  times;  12  times  1 
=12,  and  12  times  1|=21.  Ans.  John  12,  James  2J. 

(21)  l+lf=|.  f in  32  is  contained  12  times;  12X1=12, 
age  of  Frank,  and  12Xlf=20,  age  of  William. 

(22)  1+24=34-  34  in  30  is  contained  9 times  ; 9 times  1=9, 
the  number  of  unsound,  and  9 times  24=21,  the  number 
of  sound  apples. 


(23)  l+f=§.  f in  27  is  contained  15  times  ; 15  times  1=15, 
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the  number  of  feet  the  2d  can  build,  and  15  times  |=12, 
the  number  the  1st  can  build. 

(24)  Since  B has  ^ as'  many  as  A,  and  C ^ as  many  as  B, 
therefore  C has  ^ of  or  \ as  many  as  A.  l+4+4=f . 
| in  42  is  contained  24  times  ; 24  times  1=24,  A’s  share ; 
24  times  2=12,  B’s  share;  and  24  times  4=6,  C’s  share. 

(25)  Since  there  are  § as  many  sheep  as  hogs,  and  f-  as  many 
cows  as  sheep,  for  each  hog  there  is  f of  a sheep,  and  f 

l==T%==2  °f  a cow-  l+i+2=g3,  J63  104=48; 

48X1=48,  the  number  of  hogs  ; 48Xf=32,  the  number 
of  sheep ; and  48X2=24,  the  number  of  cows. 

Lesson  YI. 

(2)  19 — 5=14;  4 of  14=7,  the  number  of  apples  James  has; 
and  7+5=12,  the  number  Thomas  has. 

(3)  31 — 7=24;  5 of  24=12,  the  less  number;  and  12+7= 
19,  the  greater  number. 

(4)  32 — 8=24 ; 4 of  24=12,  the  number  each  had  at  first. 

(5)  204-44-6=30 ; 4 of  30=15;  15 — 4=11,  the  number 
Thomas  had  left;  and  15 — 6=9,  the  number  William 
had  left. 

(6)  244-7+5=36.  Since  Mary  bought  twice  as  many  as 
Sarah,  they  both  bought  3 times  as  many  as  Sarah,  there- 
fore Sarah  bought  -g  of  36=12  cherries,  and  Mary  twice 
12,  or  24  cherries.  24 — 7=17,  the  number  of  cherries 
Mary  had  left ; and  12 — 5=7,  the  number  Sai;ah  had  left. 

(7)  50 — 5=45,  and  4 of  45=15,  the  required  number. 

(8)  31 — 10=21,  which  is  f of  the  number ; hence  4 of  21, 
or  7,  is  \ of  the  number,  and  | is  4 times  7,  or  28. 

(9)  21+7=28,  4 of  28=7  is  4,  and  f=35,  the  number. 

(10)  4+3=7.  37—7=30.  \ of  30=10,  Henry’s  age ; 10 

+3=13,  Oliver’s  age ; and  10+4=14,  James’  age. 


(11)  Since  Sarah  has  3 cents  less  than  Mary,  she  has  only  5 
more  than  Jane.  8+5=13,  43 — 13=30,  -g  of  30=10, 
Jane’s  ; 10+8=18,  Mary’s  ; 18 — 3=15,  Sarah’s. 
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(12)  Twice  the  age  of  Frank,  plus  his  age,  less  3 years,  is  42 
years ; hence  3 times  the  age  of  Frank  must  he  45 
years.  § of  45=15  years,  the  age  of  Frank,  and  twic6 
15,  less  3 years,  is  2:7  years,  the  age  of  Mary. 

(13)  The  ring  cost  $5,  and  the  watch  $12  more  than  the  chain  ; 
hence  3 times  the  cost  of  the  chain,  and  $17  is  equal  to  $62 ; 
therefore  3 times  the  cost  of  the  chain  is  equal  to  $45.  4 
of  45=$15,  the  cost  of  the  chain ; $15-j-5=$20,  the  cost 
of  the  ring ; and  $15+12=$27,.  the  cost  of  the  watch. 

(14)  30+6=36,  which  is  § of  his  money.  4 of  36=18,  which 
is  4 of  his  money,  and  7 times  18=126  cents,  his  money. 

(15)  The  money  of  John  and  James=3  times  the  money  of 
James  and  $3 ; hence  the  money  of  Frank=3  times  the 
money  of  James  and  $10 ; and  the  money  of  all  three, 
$55, =6  times  the  money  of  James  and  $13,  hence  6 times 
the  money  of  James  is  $42.  g of  42=$7,  James’  money; 
7+7+3=$17,  John’s,  and  7+17+7=$31,  Frank’s. 

Lesson  VII. 

(2)  4+|= y\  Jg  of  60=6,  which  is  4*  4=42,  and  f= 

18;  hence  Thomas  pays  $42,  and  John  $18. 

(3)  From  noon  to  midnight  is  12  hours.  Since  the  time 
past  noon=4  the  time  to  midnight,  therefore  the  time 
and  4 the  time,  or  § of  the  time  to  midnight=the  time 
from  noon  to  midnight,  12  hours.  If  § is  12  hours,  4 is 
4 of  12  hours,  or  4 hours ; that  is,  one-half  the  time  to 
midnight,  which  is  the  same  as  the  time  past  noon,  is  4 
hours.  Hence  the  time  was  4 o’clock,  afternoon. 

(4)  1+|=|,  4 of  12  hours=l4  hours,  which  is  4 and  §=44 
hours  ; hence  the  hour  was  half  past  4 P.  M. 

(5)  1+§=|.  4 °f  56=8=4  ; 4=32,  and  §=24,  the  distance 
traveled  each  day  respectively. 

(6)  Since  the  first,  plus  f of  the  first  less  8,  that  is  y2  of  the 
first  less  8=100,  y2  of  the  first  is  108.  yV  of  108=9,  is 
4 of  the  first  part.  4—63,  the  1st ; f=45,  and  45 — 8= 
37,  the  2nd  part. 
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(7)  The  first+4+f , that  is  f of  the  first=45.  -g  of  45=5, 

\ of  the  first,  y=20,  the  first  part ; J of  20=10,  the 
second;  and  f of  20=15,  the  third. 

(8)  | of  f=twice  -g  of  §=§ ; hence  C has  § as  many  as  A. 
i+l+I^V0  ; To  of  40=4,  which  is  f=2Q,  A’s;  § 
=12,  B’s  ; and  f=8,  C’s. 

(9)  § of  |=3  times  \ of  f=g=y.  1+ 1+1=|+ g+ 1— V 
hence  Jg4  of  the  top  part=70;  yy  of  70=5,  which  is  | ; 
g— 30,  top  ; |=25,  middle  ; and  §=15,  the  lower  part. 

(10)  | of  f:=26o:=73(j-  l+f+T3o=To+i%+i3g=i^ ; hence 
y 1 of  the  cost  was  $34.  yy  of  34  is  2,  which  is  y\j ; yg= 
$20,  the  cost  of  the  coat ; yg— $8,  the  cost  of  the  hat ; and 
y3(j=$6,  the  cost  of 'the  vest. 

(11)  If  y the  cows=|  the  sheep,  the  cows=4  of  the  sheep. 
1+4= V 5 hence  y1  of  the  sheep  is  55.  y’y  of  55=5, 
which  is  y ; y=35  ; the  sheep  ; and  y=20,  the  cows. 

(12)  If  ^ of  the  less=f  of  the  greater,  the  f , or  the  whole  of 
the  less=3Xf,  which  are  f of  the  greater.  1+|=| ; 
hence  | of  the  greater=100 ; l of  100=20  is  | of  the 
greater.  |=60,  the  greater  number,  f =40,  the  less. 

(13)  If  £ of  Mary’s  age=g  of  Sarah’s,  y of  Mary’s=|  of 

Sarah’s.  l+f=-|.  y of  14=2,  is  | of  Sarah’s.  |=  . 

6,  Sarah’s  age  ; and  |=8,  Mary’s  age. 

(15)  If  | of  the  first=f  of  the  second,  |=y  of  f,  or  § of  the 
second,  and  |,  or  the  whole  of  the  first=|  of  the  second. 
Hence  the  second  plus  § of  the  second,  or  g7  of  the  sec- 
ond=51.  Ty  of  51=3  is  ^ of  the  second.  |=24,  the 
second  part ; and  f =27,  the  first  part, 

(16)  If  | of  the  apple  trees=y  of  the  peach  trees,  g=y,  and 
f,  or  all  the  apple  trees=y  of  the  peach  trees.  Hence 
the  peach  trees  and  y of  the  peach  trees,  that  is,  y3=65. 
yg  of  65=5,  is  y.  y=35,  the  peach  trees  ; and  y=30, 
the  apple  trees. 

(17)  Since  f A’s  distance=|  B’s,  A’s=l  of  §,  or  T%  of  B’s, 
and  § of  A’s=3Xth>  or  I °f  B’s  ; hence  B’s  and  § of 
B’s,  that  is  is  66  miles.  77  of  66  is  6 miles,  g of 
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B’s,  and  since  the  difference  between  B’s  and  | of  B’s  is 
| of  B’s,  B traveled  6 miles  further  than  A. 

(18)  Since  once  the  time  past  noon-f-3  hours  is  ^ the  time  to 
midnight,  twice  the  time  past  noon-f-6  hours=the  whole 
time  to  midnight;  but  the  time  past  noon+the  time"to 
midnight  is  12  hr.,  hence  the  time  past  noon,  with  twice 
the  time  past  noon + 6 hr.  = 12  hr. ; hence  3 times  the 
time  past  noon  is  6 hours,  and  the  time  past  noon  is  y 
of  6 hr.,  or  2 hr. 

(19)  See  the  “Explanation.”  If  12  hours  is  f,  y of  12,  which 
is  3,  is  \ ; hence  the  hour  is  3 in  the  afternoon. 

(20)  Here'  12  hours  must  be  f-  of  the  whole  time  ; hence  | 
must  be  | of  12  hours,  which  is  4 hours ; that  is,  the  hour 
is  4 P.  M. 

(21)  If  \ the  time  past  noon  is  of  the  time  past  midnight, 
the  time  past  noon  must  be  y\y  of  the  time  past  midnight ; 
then  the  time  past  noon  is  yy  of  the  whole  time  from 
midnight,  and  the  time  from  midnight  to  noon  must  be 

of  the  whole  time,  -g  of  12  hours  is  1|  hours,  that  is, 
the  hour  is  lg  P.  M.,  or  20  minutes  past  1 o’clock. 

Lesson  YIII. 

(2)  l+f=f.  \ of  20=4,  is  | of  the  number;  |=12,  the 
number. 

I (3)  l-j-f=f.  4 of  21=3,  is  -5  of  the  age  ; f=15,  her  age. 

| (4)  Twice  the  number  and  J-  of  the  number  equals  !g3  of  it. 

y*3_  of  52  is  4,  which  is  j ; §=20,  the  number. 

(5)  Twice  the  number  less  its  y,  is  y4  less  y,  or  y°  ; if  y°  is 
40,  yg  of  40,  which  is  4,  is  y,  and  y,  or  the  number  is  28. 

(6)  Three  times  the  number  less  its  -§  is  Sf  less  § , or  ; if 
V2  is  48,  TJ3  of  48,  4,  is  §,  and  § is  20. 

[ (7)  l+4+!=R§ +!=¥•  Ts  of  26=2,  is  l and  |=12, 
his  age. 

I (8)  Her  age,  § and  y of  her  age  are  y§+y4y-j-y^  °r  If ; but 
twice  her  age  is  yf ; hence  yf  of  her  age  plus  10  years 
=?f  ; yyj  of  her  age  is  10  years,  and  her  age,  24  years. 
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(9)  1 — §=§.  | is  30  cents  ; hence  f is  50  cents. 

(10)  l+l+§=f§+yg+y^?=fl  ; treble  the  number  is  f §, 
hence  y9g  of  the  number  is  27,  and  the  number  is  30. 

(11)  1 — y3j=j8T.  g of  40=5,  is  tr  °f  the  father’s  age,  or  55 
years  ; hence  the  son’s— 15  years. 

(12)  l+f=§.  3 times  her  age  is  *-g . Hence  £ of  her  age  is 
18  years,  and  her  age  is  15  years. 

(13)  1 — f=|.  4 of  28=4  yards  is  1 ; g=36  yards.  Ans. 

(14)  Twice  the  distance  from  A to  B is  equal  to  the  distance 

from  C to  D;  hence  twice  the  distance  from  A to  B is 
equal  to  f of  the  same  distance  plus  20  miles ; therefore 
20  miles  is  f of  the  distance  from  A to  B,  which  is  15 
miles,  and  from  C to  D is  30  miles.  I 

(15)  1+4+I+ |=||+if+495+ff— II 5 ■g?  °f  94  is  1, 
which  is  ; hence  the  age  is  45  years. 

Lesson  IX. 

(1)  Ans.  4.  (2)  Ans.  \.  (3)  Ans.  2. 

(4)  Ans.  as  many  as  | of  a day  is  contained  times  in  1 day, 
that  is,  2|. 

(6)  He  could  dig  2 trenches  in  7 da.,  or  § of  1 trench  in  1 da. 

(7)  He  could  walk  5 times  the  distance  in  16  days,  or  y\  of 
the  distance  in  1 day : and  in  2 days  1§=§. 

(8)  Ans.  1+y,  which  are  f . 

(9)  Ans.  1+1  + 1,  which  are  !§. 

(11)  44-yl2=T32=l  ; 1 in  1 is  contained  4 times.  Ans.  4 da. 

(12)  1+4=11 ; If  in  1,  2}1  times.  Ans.  2jl  days. 

(13)  1+1 + :g— — 1 ; hence  all  three  can  do  it  in  1 day. 

(14)  1+i+l— ; to  in  1,  If  times.  Ans.  If  hr. 

(16)  — 3*0=5^ ; an  in  1 is  contained  20  times.  Ans.  20  da. 

(17)  A and  B can  do  g+T^s?  in  1 da-  the  part 

that  C can  do  in  a da.  ; hence  he  can  do  it  in  24  da. 

(19)  The  first  will  empty  the  cistern  3 times  in  1 hour,  and 
the  second  5 times  in  1 hour ; hence  both  will  empty  it 
8 times  in  1 hour,  or  once  in  g hour. 
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(20)  jjj  days  in  1 day  is  contained  If  times.  Ans.  If  days. 

(21)  C can  reap  f of  the  field  in  1 day,  and  since  B can  reap 
it  in  3f  days,  he  can  reap  3 such  fields  in  10  days,  or  yg 
of  a field  in  1 day.  i+77j==T%— 2 5 hence  both  can 
reap  \ the  field  in  1 day,  or  the  whole  field  in  2 days. 

(22)  A can  do  f of  his  piece  in  1 da.  If  B can  do  a piece  3 
times  as  large  in  7 da.,  he  can  do  f of  such  a piece  in  1 da.; 
hence  both  can  do  f+f— 4f  of  it  in  1 da.,  or  the  whole  in 
as  many  da.  as  is  contained  times  in  1.  in  1,  lj5g 
times.  To  do  a piece  of  work  5 times  as  large  will  re- 
quire 5 times  as  long.  5X1  yg  da.=6yg  da.  Ans. 

(23)  of  100  gallons=5  gallons  to  be  emptied  per  minute: 
the  1st  and  2d  empty  2 gallons  in  a minute;  hence  the 
third  must  empty  3 gallons  per  minute,  and  in  20  minutes 
60  gallons. 

Or,  the  1st  and  2d  empty  40  gallons  in  20  minutes  and 
the  3d  must  empty  100—40=60  gallons. 

Lesson  X. 

(2)Ans.3§.  (3)  Ans.  5l  (4)  Ans.  5f . (5)  Ans.  If. 

(6)  Ans.  TV  (7)  Ans.  2ft. 

(8)  Ans . 11.  (9)  Ans.  20  Thus,  if  she  gave  away  f of 

what  she  received,  she  had  f left;  f of  §='■§,  and  f of  60 
is  20. 

(10)  Since  § remains,  35  is  f , and  § is  14  miles,  f of  14  is 
6,  and  14  less  6 is  8 miles,  the  required  distance. 

(11)  Ans.  25.  (12)  f of  27  is  12,  f of  8 is  6 ; 12  and  6 are 

18,  which  is  f of  30.  Ans.  $30. 

(13)  After  losing  § she  had  f left,  and  after  giving  f of  § to 
Sarah,  she  had  f of  f left,  f of  f=f . If  f is  6,  f is  I 
14.  Ans. 

(14)  Ans.  20  cents.  (15)  f of  36  is  45,  and  45  is  f of  35.  Ans.  j 

(16)  If  f of  B’s=§  of  A’s,  then  all  of  B’s=|  of  A’s  : 1 — y— 7 1 

of  A’s=12  : 4=4  : 28  cts.,  A’s;  and  |=16  cts.,  B’s. 

(17)  3+4+72=T2=:f ; hence  32  is  f,  and  the  whole  is  96,  j 
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of  which  32  are  apple  trees,  24  pear  trees,  and  8 plum 
trees. 

(18)  The  Avhole  less  § is  and  the  difference  between  g and 
| is  § ; if  f are  25,  \ is  5,  and  § are  10,  the  pear  trees, 
and  1 are  35,  the  apple  trees. 

(19)  Since  the  plum  trees  are  | of  the  apple  trees,  y of  the 
plum  trees= of  the  apple  trees  ; hence  the  cherry  trees 
==|-  and  j3,  that  is,  y72  of  the  apple  trees ; and  the 
whole  number  of  trees=once  the  apple  trees,  g of  the 
apple  trees,  and  y72  of  the  apple  trees;  that  is,  l+-g  + 
y75,  or  ff , of  the  apple  trees=69.  of  69  is  3,  which 
is  y\g.  yf=36,  the  apple  trees;  g=12,  the  plum  trees; 
and  y7T=21,  the  cherry  trees. 

(20)  § of  12  years  is  20  years,  which  is  -§  of  the  ages  of  Jane 
and  Sarah  ; if  20,  is  | of  20,  or  5,  is  -g,  and  -§=45 
years,  the  sum  of  their  ages.  Then  Sarah’s  age  and 
| of  her  age,  or  g5  of  her  age,  are  45  years  ; y’g  of  45  is 
3,  which  is  g of  her  age,  and  § , or  her  age,  is  24  years ; 

| of  24  years  is  21  years,  Jane’s  age. 

(21)  y3y  of -55=15  ; f of  30,  or  24,  is  ^ of  54  : twice  54=108  ; 

15  in  108,  7^  times.  Ans. 

(22)  | of  John’s  money=f  of  |-  of  Charles’=39g  : of 

Charles’ -j-$33=Charles’  money;  hence  $33  is  and 
Charles  has  $60,  John  has  f of  $60=$36. 

Lesson  XI. 

(2)  Since  4 of  John’s  steps  are  equal  to  5 of  Henry’s,  1 of 
John’s  is  equal  to  ly  of  Henry’s,  and  5 of  John’s  to  6y 
of  Henry’s;  but  while  John  takes  5 steps,  Henry  takes 
6.  Hence  John  takes  5 steps  to  gain  | of  one  of  Henry’s 
steps  on  him,  and  therefore  must  take  20  steps  to  gain  1 
of  Henry’s  steps  on  him. 

(3)  In  taking  7 steps,  John  gains  2 steps  on  Henry.  Hence, 
to  gain  30  steps,  he  must  take  as  many  times  7 steps  as 
2 steps  is  contained  times  in  30  steps.  2 in  30  is  con- 
tained 15  times ; 15  times  7 steps  are  105  steps.  Ans. 

(5)  Since  3 leaps  of  the  hound  are  equal  to  10  of  the  hare, 
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and  the  hound  takes  3 leaps  while  the  hare  takes  5; 
therefore,  in  taking  3 leaps,  the  hound  gains  5 of  the 
hare’s  leaps  on  her  ; and  to  gain  100  leaps,  he  must  take 
as  many  times  3 leaps  as  5 leaps  are  contained  times  in 
100  leaps.  5 in  100  is  contained  20  times,  and  20  times 
3 leaps  are  60  leaps.  Ans. 

(6)  Since  4 of  M’s  steps=7  of  N’s,  1 of  M’s=l§  of  N’s, 
and  5 of  M’s  =8§  of  N’s ; hence  while  M takes  5 steps 
he  gains  If  of  N’s  steps  on  him,  and  to  gain  35  steps,  he 
must  take  as  many  times  5 steps  as  If  steps  are  con- 
tained times  in  35  steps.  If  in  35,  are  contained  20 
times,  and  20X5  steps=100  steps.  Ans. 

(7)  Since  2 of  the  hound’s  leaps=3  of  the  hare’s,  and  the 
hound  takes  2 leaps  while  the  hare  takes  3,  the  hound 
goes  just  as  fast  as  the  hare,  and  will  not  catch  it,  "but 
will  continue  at  the  distance  of  8 leaps  from  it. 

(9)  Since  the  tail  is  as  long  as  the  head  and  f of  the  body, 
therefore  the  tail  is  4 inches  plus  f the  body,  and  the 
body  is  equal  to  4 inches,  plus  4 inches,  plus  f of  the 
'-body  ; hence  f of  the  body  is  8 inches,  and  f is  4 inches, 
f =12  inches,  the  length  of  the  body ; 4+4=8  inches, 
the  tail;  and  12+8+4=24  inches,  the  whole  length. 

(10)  Since  C has  as  many  as  A+f  as  many  as  B,  C has  10 
cents+f  of  B’s;  but  B’s  money=A’s  and  C’s;  hence 
B’s=10  cents+10  cents+f  of  B’s  ; or  f of  B’s=20  cents; 
hence  B has  60  cents,  and  C 50  cents. 

(11)  Since  the  cow  cost  as  much  as  the  sheep  and  \ of  the 
horse,  therefore  the  cow  cost  8 dollars  and  f of  the 
horse;  but  the  horse  cost  twice  as  much  as  both  the 
sheep  and  cow;  hence  the  cost  of  the  horse  was  equal 
to  16  dollars,  plus  16  dollars,  plus  \ the  cost  of  the 
horse ; therefore  \ the  cost  of  the  horse  was  32  dollars. 
Hence  the  horse  cost  $64,  and  the  cow  $24. 

(12)  Since  the  tail  weighs  3 pounds  more  than  the  head  and 
^ the  body,  therefore  the  tail  weighs  11  pounds  plus  ^ 
the  body  ; hut  the  body  weighs  as  much  as  the  head  and 
tail ; hence  the  body  is  equal  to  8 pounds  plus  11  pounds 
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plus  4 the  body  ; therefore  A the  body  weighs  19  pounds, 
and  the  whole  38  pounds.  The  tail  weighs  11+19=30 
pounds,  and  the  whole  fish  76  pounds. 

(13)  If  2 of  B’s  steps=3  of  A’s,  then  4 of  B’s=6  of  A’s: 
hence,  B gains  1 of  A’s  in  moving  6 of  A’s,  that  is,  g of 
the  distance  B travels  ; g of  30  ft.  =5  ft.  Ans. 

Lesson  XII. 

(2)  The  difference  between  4 peaches  and  2 peaches  is  2 
peaches,  and  the  difference  between  having  9 left,  or  3 
left,  is  6 ; hence  giving  2 peaches  more  to  each  would 
increase  the  number  given  by  6.  Hence  he  has  as  many 
children  as  2 peaches  is  contained  times  in  6 peaches. 

2 in  6 is  contained  3 times.  Ans.  3 children.  3 times 
2=6,  and  6+9=15,  the  number  of  peaches  he  had. 

(3)  The  difference  between  giving  5 and  8 to  each  is  3,  and 
between  having  none  left  and  21  left  is  21 ; 21— =-3=7 ; 
hence  she  had  7 playmates,  and  56  cherries. 

(4)  The  difference  between  paying  1 dollar  and  1^  dollars  a 
yard  is  ^ a dollar,  and  the  difference  between  having  5 
dollars  left  and  nothing  left  is  5 dollars.  Hence  she 
wished  to  buy  as  many  yards  as  ^ dollar  is  contained 
times  in  5 dollars,  which  is  10  times ; therefore  she 
wished  to  buy  10  yards  of  silk,  and  had  15  dollars. 

(5)  The  difference  between  29  over  and  6 lacking  is  35  cts. ; 

8 cts. — 3 cts.=5  cts.  5 cts.  in  35  cts.,  7 times.  7X8= 
56,  and  56 — 6=50  cts.  Ans. 

(6)  12-g — 10=2<j ; 2^  in  40,  16  times.  Ans.  16  yards. 

(8)  3 times  the  age  of  James  less  his  age  is  twice  his  age, 
or  10  years ; hence  his  age  is  ^ of  10  years,  or  5 years  ; 
and  Thomas’  age  is  15  years. 

(9)  Since  B’s  age  is  twice  C’s,  and  A’s  5 times  B’s,  there- 
fore A’s  is  10  times  C’s,  and  the  difference  between  A’s 
and  C’s  is  9 times  C’s,  which  is  45  years.  Hence  C’s 
age  is  5 years  ; B’s  10  years  ; and  A’s  50  years. 

(10)  Since  A’s  money  = \ B’s,  twice  A’s=B’s ; and  since 
© © 
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B’s  money  is  ■§  C’s,  twice  A’s  money  is  ^ C’s,  and  6 times 
A’s  money=C’s.  But  the  difference  between  A’s  and 
C’s  money  is  $15 ; therefore  6 times  A’s  money  less  A’s 
money  is  $15.  Hence  5 times  A’s  money  is  $15,  and  A’s 
money  is  $3.  Therefore  B’s  money  is  $6,  and  C’s  $18. 

(11)  Since  the  second  contains  4 times  as  many  as  the  first, 
and  the  third  3 times  as  many  as  the  second,  the  third 
contains  12  times  as  many  as  the  first.  Both  the  first 
and  second  contain  5 times  the  first,  and  12  times  less 
5 times  the  first,  or  7 times  the  first  is  the  excess  of 
the  third  above  both  the  first  and  second,  which  is  70 
sheep ; hence  7 times  the  first  are  70  sheep,  and  the  first 
contains  10  sheep,  the  second  40,  and  the  third  120. 

(12)  If  -g  of  C’s  age=twice  A’s,  C’s  age  must  be  6 times  A’s  ; 
B’s  is  twice  A’s  ; the  difference  between  B’s  and  C’s 
will  be  4 times  A’s=20  years ; hence  A’s  age  is  5 years, 
and  B’s  10  years,  C’s  30  years. 

(13)  A daughter  and  a son  together  received  3 dollars,  hence 
there  were  as  many  of  each  as  3 dollars  is  contained 
times  in  18  dollars,  which  is  6 ; therefore  he  had  6 sons 
and  6 daughters,  in  all  12  children. 

(15)  If  he  had  worked  every  day  he  would  have  received  9 
dollars,  but  as  he  received  only  5 dollars,  he  lost  4 dol- 
lars by  being  idle  ; be  lost  50  cents  each  day  he  was  idle, 
that  is,  his  wages,  30  cents,  and  the  20  cents  he  paid  for 
his  board ; hence  he  was  as  many  days  idle  as  50  cents 
is  contained  times  in  4 dollars,  which  is  8.  Ans.  8 days 
idle,  and  therefore  he  worked  22  days. 

(17)  The  difference  between  4 yr.  ago  and  4 yr.  hence  is  8 yr. ; 
3 times  B’s  age  (which  was  A’s)  plus  8 yr.  was  equal  to 
twice  (B’s  age  plus  8 yr.) ; that  is,  3 times  B’s  age  plus 
8 yr.  was  equal  to  twice  B’s  age  plus  16  yr.,  hence  B’s 
age  was  8 yr.,  and  A’s  24  yr. 

(18)  In  10  years,  A’s  age-(-10  years — § of  (twice  A’s-f-lO 
years)=f  of  A’s-f-6  years  : hence  § of  A’s=10 — 6=4  : 
§=20  years,  A’s  age,  and  40  years=B’s. 


(20)  Since  the  first  horse  and  $12  are  worth  § the  second ; 3 
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times  the  first  horse  and  $36  are  worth  the  second  ; but 
the  second  horse  and  $12  are  worth  4 times  the  first; 
hence  3 times  the  first  horse  and  $36,  and  $12,  are  worth 
4 times  the  first  horse ; hence  the  first  is  worth  $48 ; 
and  the  second  $180 

(21)  If  | cost  f pence,  A will  cost  §,  and  1,  -§  penny  : hence, 
for  9 pence,  you  can  buy  as  many  as  | are  contained 
times  in  9 or  2 fa  which  is  5§  Ans. 

Lesson  XIII. — Miscellaneous  Examples. 
(1)  Ans.  105.  (2)  Ans.  $60. 

(3)  If  A walks  10  miles' in  If  days,  he  walks  8 miles  in  1 
day,  and  if  B walks  8 miles  in  If  days,  he  walks  5 miles 
a day.  It  takes  A 2f  days  to  travel  20  miles ; and  in  2f 
days  B will  travel  12f  miles. 

(4)  2 apples  for  3 cents  and  2 apples  for  5 cents  are  4 apples 
for  8 cents,  or  1 apple  for  2 cents,  which  is  the  rate  of 
buying.  3 apples  for  7 cents  is  1 apple  for  2f  cents,  the 
rate  of  selling ; hence  on  each  apple  sold  he  gained  f of 
a cent,  and  on  each  dozen,  12  times  f of  a cent,  which 
is  4 cents. 

(5)  For  each  egg  at  2 cts.  he  bought  2 eggs  at  3 cts.  a piece ; 
hence  for  each  3 eggs  he  paid  8 cts.=2§  cts.  a piece.  By 
selling  them  at  3 for  10  cts.  he  sold  them  at  3f  cts.  a 
piece;  hence  on  each  egg  he  gained  3f — 2f,  or  § cts., 
and  on  each  dozen  8 cts.  Had  he  sold  them  at  4 for  10 
cts.,  or  2|  cts.  a piece  he  would  have  lost  2f — 2f,  or  g 
cts.  a piece,  or  2 cts.  per  dozen. 

(6)  2 for  1 cent  is  -f  cent  a piece  ; 4 for  1 cent  is  \ cent  a 
piece.  Hence  each  2 pears  cost  f-j-f , or  f cent,  and 
each  f cent.  He  sold  them  at  f cent  a piece;  f less  f 
=fa  ; hence  he  gained  fa  of  a cent  on  each  pear  sold ; 
and  to  gain  18  cents  he  must  sell  as  many  pears  as  fa  is 
contained  times  in  18  cents,  which  is  80.  Ans.  80  pears. 

(7)  Each  duck  cost  $g,  and  each  2 chickens  $-f  ; therefore  2 

chickens  and  a duck  together  cost  $f — fa 
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=$j3,  what  he  gained  on  each  lot.  Hence  he  sold  as 
many  lots  as  y1^  is  contained  times  in  $2^,  which  is  30 ; 
therefore  he  sold  30  ducks,  and  60  chickens. 

(8)  10X4=40,  and  3X40=120,  the  hours  work  of  1 man  ; § 
of  120=15,  the  hours  work  of  8 men;  and  15  hours=22 
days  of  6 hours  each.  Ans.  2^  days. 

(9)  Reserving  2 for  Mary  and  3 for  Lucy,  there  are  left  27 
to  be  divided  equally,  -g  of  27  is  9,  James’  share.  9+ 
2=11,  Mary’s  share;  and  9+3=12,  Lucy’s  share. 

(10)  Ten  gal.  in  1 hr.  is  20  gal.  in  2 hr.,  and  20 — 17=3,  the 
number  of  gal.  left  in  each  2 hr. ; hence  it  will  require 
as  many  times  2 hr.  to  fill  the  vessel  as  3 gal.  is  con- 
tained times  in  15  gal.  Ans.  10  hr. 

(11)  If  A can  do  the  work  in  4^  days,  he  can  do  twice  the 
work  in  9 days,  or  § of  the  work  in  1 day.  If  A and 
B together  can  do  the  work  in  2|  days,  they  can  do  7 
times  the  work  in  18  days,  or  y7s  of  the  work  in  1 day. 
t7s — !=T3g=£,  the  part  of  the  work  B can  do  in  1 day. 
Hence  B can  do  the  work  in  6 days. 

(12)  A,  B,  and  C can  do  \ of  the  work  in  1 day ; A and  B do 
^ of  it  in  1 day;  and  B and  C -g  of  it  in  1 day.  Hence 
5 — H~43U’  the  part  C does  in  1 day,  therefore  he  can 
do  it  in  13g  days.  4 — i=44^>  the  part  A does  in  1 day, 
therefore  he  can  do  it  in  Ilf  days.  ^ the  part 
B does  in  1 day,  therefore  he  can  do  it  in  27T9g  days. 

(13)  Since  5 men,  or  7 women,  can  do  the  work  in  the  same 
time,  both  together  can  do  it  in  half  the  time  of  either ; 
that  is,  f of  35  days,  or  17f  days. 

(14)  Since  1 woman  can  do  f of  a man’s  work,  4 women  can 
do  3 men’s  work  ; hence  the  work  of  2 men  and  4 women 
=the  work  of  2 men  and  3 men,  5 men ; and  the  work 
of  1 man  and  1 woman=the  work  of  I f men  ; hence  it 
will  take  1 man  and  1 woman  as  many  times  28  days  as 
If  is  contained  times  in  5.  If  in  5=2f  times,  and 
2f  X28  days  are  80  days.  Ans. 

(15)  Both  consumed  jtj  in  1 day,  and  or  § in  6 days.  After 
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§ were  consumed  § were  left,  and  if  the  woman  con- 
sumed § in  30  days,  she  consumed  A in  10  days,  or  the 
whole  in  50  days.'  y§ — yf  the  part  the  man  con- 
sumed in  1 day;  hence  it  would  last  him  1f°=21|  days. 

(16)  36  at  3 for  4 cents  cost  48  cents,  24  at  4 for  3 cents  cost 
18  cents.  36+24=60,  and  80 — 60=20,  which  at  10 
for  17  cents  bring  34  cents.  All  the  eggs  at  these  rates 
bring  48+18+34=100  cents.  80  eggs  for  100  cents= 

1 j cent  a piece,  or  15  cents  a dozen. 

(17)  James’  money+f  of  James’  money+$6,  or  \ James’ 
money +$6=$34.  Hence  \ is  $28,  and  \ is  $4  ; f=$16, 
James’  money  ; and  $18=Thomas’  money. 

(18)  Here  A’s  money  plus  § of  A’s  money  less  $5  is  equal  to 
$51 ; or,  \ of  A’s  money  is  equal  to  $56.  Hence  ^ is  \ 
of  $56,  which  is  $8,  and  f , or  A’s  money,  is  $40 ; and 
B’s  money  is  $11. 

(19)  Since  A’s  age  is  twice  B’s,  therefore  22  times  A’s  must 
be  equal  to  5 times  B’s  age ; but  § of  B’s  age  plus  44 
years  is  equal  to  22  times  A’s  age  ; hence  f of  B’s  age 
plus  44  years  is  equal  to  5 times  B’s  age ; therefore  4§ 
B’s  age  is  44  years  ; or  B’s  age=44  years  ; hence.  ^=2 
years,  and  his  age  is  10  years;  and  A’s  age  is  20  years. 

(20)  As  many,  and  half  as  many  more,  are  12  times  as  many 
dollars  as  he  has  ; hence  lA  times  A’s  money  plus  $22  is 
$40,  or  12  times  A’s  money=$37A,  or  § of  A’s  money= 
$725  ; hence  2 is  $ 25,  or  A’s  money  is  $25. 

(21)  § of  the  number=100  less  22=972=1§5  ; 2 of  the  num- 
ber=29  and  the  number=39. 

(22)  The  whole  minus  | is  f . | of  f=y5g,  and  f + f5s=f§+ 

§§= hence  of  the  number  at  first  is  65;  there- 
fore y2  is  1 sheep,  and  y§,  or  the  whole  flock,  was  72 
sheep. 

(23)  Since  § of  the  silver+$10=|  of  the  gold,  g of  the  silver 
+$2=27^  of  the  gold,  or  the  silver+$12=§§,  or  of 
the  gold,  or  the  silver=y^  of  the  gold — $12.  But  the 
gold  and  silver=$50,  and  the  gold+y^  of  the  gold 
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— $12=$50,  or  f 3 of  the  gold=$62.  Hence  T3=$2,  and 
7§,  or  the  gold=$20  ; therefore  the  silver  is  $30. 

(24)  Since  4 of  A’s — $3=4  of  B’s+$5,  therefore  4 of  A’s= 
| of  B’s+$8,  or  the  whole  of  A’s=§  of  B’s+$16.  But 
since  both  have  $56,  therefore  B’s  and  § of  B’s+$16= 
$56  ; or  f of  B’s+$16  is  $56 ; therefore  f of  B’s  is  $40. 
\ of  $40  is  $8,  which  is  | of  B’s,  and  §,  that  is,  the 
whole  of  B’s,  is  $24.  $56 — $24=$32,  A’s. 

(25)  Since  f of  A’s  distance=f  of  B’s,  therefore  4 of  A’s 
distance=|  of  f,  or  73  of  B’s,  and  4,  or  the  whole  of 
A’s  distance=7XT3>  or  -ff  of  B’s.  ff  of  B’s  distance 
and  B’s  distance,  or  4|  of  B’s  distance=86  miles. 
Hence  73  of  B’s  distance  is  73  of  86  miles,  or  2 miles, 
and  is  30  miles.  A’s  distance  is  f f,  or  56  miles. 

(26)  Since  f of  A’s  is  equal  to  3 of  B’s,  -3  of  A’s  is  equal  to 
§ of  B’s,  and  f , or  the  whole  of  A’s,  is  equal  to  § of  B’s. 
Hence  their  difference  is  3 of  B’s,  and  f of  3 of  B’s  is 
$15,  that  is,  -ifjj  of  B’s  is  $15  ; hence  33  is  i °f  $15, 
which  is  $5,  and  § $,  or  the  whole  of  B’s,  is  20  times  $5, 
or  $100  ; and  A’s  is  3 of  B’s,  which  is  $120. 

(27)  .Since  the  watch  and  chain  are  f of  the  watch,  therefore 
the  chain  is  § of  the  watch.  3 times  f are  f , and  twice 
the  price  of  the  watch  plus  f of  its  price  are  , which 
are  $100.  Hence  4 is  37J  of  $100,  or  $5  ; and  4»  or  the 
price  of  the  watch  is  $35,’  and  the  chain  is  f,  or  $10. 

(28)  § of  24  is  21  ; if  21  mi.  are  f,  3 of  21,  which  is  7,  is  4 
of  the  distance  from  B to  C ; hence  4>  or  the  distance,  is 
49  mi.  ; and  from  A to  C is  49+24,  or  73  mi. 

(29) 4  horses  for  2 months=8  horses  for  1 month.  Since  3 
cows  eat  as  much  as  2 horses,  9 cows  eat  as  much  as  6 
horses ; hence  9 cows  for  3 months=6  horses  for  3 
months=18  horses  for  1 month.  Again,  since  10  sheep 
eat  as  much  as  3 cows,  and  3 cows  as  much  as  2 horses, 
therefore  10  sheep  eat  as  much  as  2 horses,  and  20  sheep 
as  much  as  4 horses ; hence  20  sheep  for  5 months=4 
horses  for  5 months=20  horses  for  1 month.  Hence,  A 
has  the  same  as  8 horses  1 month,  B the  same  as  18 
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horses  1 month,  and  C the  same  as  20  horses  1 month, 
in  all  8-j-18 -|-20=46  horses  1 month.  46  for  $92  is  $2 
for  1 horse ; hence  A ought  to  pay  8X$2=$16 ; B 18X 
$2=$36  ; and  C 20X$2=$4j). 

(30)  Since  the  three  eat  8 melons,  each  eats  2 §' melons:  James 
eats  2§  melons  out  of  the  3 melons  he  furnished.  Of 
the  2f  melons  eaten  by  Thomas,  James  furnished  g,  and 
John  2|,  that  is,  James  furnished  and  John  f,  both 
together  making  f.  Therefore,  since  James  furnished 
| of  the  f , and  John  g of  the  f,  James  should  have  g of 
the  8 cents,  which  is  1 cent;  and  John  f of  the  8 cents, 
which  are  7 cents. 

(31)  f4-|=^6T+27T=r2f  1 and  1 — 4y=g8y,  C's  part.  g8y — g6y 
=2T  ; hence  22T  is  $160,  and  gy  is  | of  $160=$80  ; gy 
=6  times  $80=$480,  A’s  share  ; 27y== 7 times  $80= 
$560,  B’s  share  ; and  gy=8  times  $80=$640,  C's  share. 

(32)  Since  A’s  age  is  f of  B’s,  twice  A’s  age  is  y*  of  B’s; 
hence  § B’s  age-j-B’s  age-j-g  B’s  age=1-s°  B’s  age — 2 
years  ; or  ’g9  of  B’s  age=2g°  of  B’s  age — 2 years  ; there- 
fore g-  of  B’s  age  is  2 years,  and  his  age  is  12  years ; and 
I of  B’s  age,  or  A’s  age,  is  20  years. 

(33)  A and  B can  do  yg  in  1 day,  hence  in  4 days  they  can 

do  -f  § or  y of  it,  and  f remains.  If  B does  f in  36  days, 
he  does  ■§  of  f=y,  in  12  days,  or  y2  of  y g,  in  1 day,  or 
the  whole  in  48  days.  Since  both  can  do  yg  in  1 day,  and 
B can  do  yg  in  1 day,  A can  do  yg — 35=2?  1 day, 

and  the  whole  in  24  days. 

(34)  Since  2 of  B’s  and  C’s  is  $12,  4 is  $6,  and  4,  or  the  sum 
of  their  shares,  is  $42.  Again,  since  | of  C’s=y3g  of  A’s 
and  B’s,  g of  C’s=yg  of  A’s  and  B’s  ; or  g°,  that  is, 
f of  C’s=A’s  and  B’s ; but  since  A’s  is  $12,  therefore 
f of  C’s=$12  and  B’s,  or  y of  C’s  less  $12=B’s.  There- 
fore C’s  and  | of  C’s  less  $12=$42,  or  f of  C’s=$54 ; 
hence  g of  $54,  which  is  $6,  is  y of  C’s,  and  f,  or  the 
whole  of  C’s,  is  $24 ; and  $42  less  $24=$18,  B’s  share. 

(35)  To  mow  g in  12  days  would  require  3 men  ; to  do  it  in  y 
the  time,  12  men  ; in  f the  time,  4 men.  Ans. 
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(36)  During  the  first  6 months  the  second  has  $100  more  than 
the  first;  to  equalize  it,  then,  the  first  must  during  the 
last  6 months  have  $100  more  than  the  second,  that  is 
$300,  and  therefore  must  put  in  $200  Ans. 

(37)  After  A had  given  B 2,  they  each  had  \ of  24=12  cts. ; 
hence  A had  12+2=14  cts.,  and  B 12 — 2 or  10  cts. 

(38)  | of  50=30.  If  30  exceeds  the  age  as  much  as  10  is 
less,  30 — 10=20  must  be  twice  the  excess,  therefore  the 
age  is  30 — 10=20  years.  Ans. 

(39)  The  difference  of  4 cts.  in  price  makes  30  cts.  difference  in 
amount;  hence  there  were  34®=7^  dozen;  12  cts.-^-T^ 
=1§  cts.  loss  per  dozen;  6+l|=7|  cts.  cost  per  dozen. 

(40)  A difference  of  3 cts.  in  price  makes  $1.50  cents  differ- 
ence in  amount ; hence  there  were  $1.50-7-3=50  lb.  Ans. 

(41)  12  boys=4  women=2  men.  If  12  boys  or  2 men  can 
do  the  work  in  6 days,  it  would  require  6 times  2 men  to 
do  it  in  1 day.  Ans.  12  men. 

(42)  2 lb.  would  be  worth  3£+6i|=10  cts.,  or  5 cts.  a lb.; 
2 lb.  is  worth  2£  cts.,  and  for  $1  we  must  give  20  lb. 

(43)  If  | of  the  gain=T43  of  the  selling  price,  ^ will  be 
and  the  gain  § of  the  selling  price  ; hence  the  cost  will 
be  1 — §=§  of  the  selling  price.  3f  yards  at  $4  cost  $15 
which  is  f of  $25.  J^ns. 

(44)  The  first  package  cost  24 — 3=21  cts.,  and  contained  21 
-t-7=3  lb. ; the  second  contained  twice  3=6  lb.,  and  cost 
6X8=48  cts.,  and  must  be  sold  for  48+5  =53  cts. 

Section  26. — Percentage. 

Note. — The  greater  part  of  the  questions  in  this  section  are 

of  such  easy  solution,  that  it  is  deemed  unnecessary  to  present 

either  their  answers,  or  the  method  of  solving  them. 

Lesson  II. 


(2)  Ans.  25.  (3)  Ans.  20.  (4)  Ans.  50.  (5)  Ans.  60. 

(6)  Ans:  30. 
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(7)  If  he  cleared  § he  must  have  sold  them  for  § of  the  cost. 

If  6 cents  was  §,  § is  1 cent,  and  f , or  the  first  cost,  was 
5 cents.  Hence,  in  selling  them  for  8 cents,  he  cleared 
3 cents  on  each  ; f =60  fo . 

(8)  6 yards  for  $3  is  $2  a yard,  and  5 yards  for  $4  is 
per  yard.  §— 2 is  and  T%  is  f of  TV  f is 
y60%,  or  60  %. 

(9)  If  he  lost  §,  8 cents  are  § of  the  first  cost,  and  the  first 

cost  was  10  cents.  3 for  25  cents  is  8f  cents  a piece. 

10  cents — 8-g  cents  is  if  cents,  if  cents  is  g of  10 
cents ; therefore  by  selling  them  at  3 for  25  cents,  he 
would  have  lost  g of  the  cost,  or  16f  per  cent 

Again : 2 for  25  cents  is  12^  cents  a piece,  a gain  of  2^ 
cents.  2|  is  f of  10  ; hence  by  selling  them  at  2 for  25 
cents,  he  would  have  gained  f of  the  first  cost,  or  25  °/o. 

(10)  2 for  3 cents  is  1^  cents  a piece;  3 for  2 cents  is  f cent 
a piece.  1^ — f is  § loss  on  each.  1^  is  f,  therefore  § 
is  | of  1 2 cents,  or  the  first  cost;  hence  he  lost  § of  the 
first  cost,  or  55  % fo. 

(12)  Ans.  20.  (13)  Ans.  10.  (14)  Ans.  40.  (15)  Ans.  50. 

(16)  Ans.  12.  (17)  Ans.  3.  (18)  Ans.  25. 

(19)1 — §=§=40  %.  At  f the  loss  is  5=125  At  T9g  the 
loss  is  yg=10  %.  At  2?  the  loss  is  ^ =15  </o. 

Profit  and  Loss. — Lesson  III. 

(1)  20  %=tA=§.  Ans.  75  %=fo5o=l-  An's. 

(2)  100  fo—\§§=l,  that  is,  the  cost  and  gain  are  equal. 
150  fo=  t§^=1'5  or  f 5 the  gain  is  l l times  the  cost. 

(3)  25  f0—  yVo— I Ans.  35  Ans. 

(4)  The  whole,  or  l=y$§-  Ans.  100  %.  y=y$8 

Ans.  300 

(6)  If  f of  the  gain  equals  is  of  the  cost,  § equals  is>  and 
the  whole  gain  equals  i^=T%%=36  fo . 

(7)  If  §=2! , g=:234’  or  H '■>  and  I’  or  the  whole  of  the  gain 
=f  or  f of  the  cost.  f=77xnj=75  % Ans. 

@ © 
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(8)  25  5 hence  the  watch  sold  for  f of  its  cost; 

if  $10  is  f,  f,  or  the  first  cost,  is  $8.  When  he  sold 
it  for  $12,  he  gained  $4,  and  |=^=t5u°q=50  % . Ans. 

(9)  12g  when  £ is  lost,  the  muslin  is  sold  for  f of 

its  cost  Hence  7 cents  is  £ of  the  cost,  and  the  first 
cost  was  8 cents.  By  selling  it  at  6 cents  per  yard  he 
lost  2 cents.  |=y=25  Ans. 

(10)  16f  %>—§.  If  £ was  lost  the  horse  was  sold  for  § of 
his  cost ; if  $35  are  §,  £ is  $7,  and  § are  $42,  the  cost. 
$63 — 42=$21,  the  gain  ; |^=^=1%%=50  %.  Ans. 

(11)  20  fo  —ixPij—i  > hence  $18  are  § of  the  first  cost,  or  $15. 

10  %=  jo,  and  y'g  of  $15  is  $l£.  15 — l£=$13g,  watch 

sold  for.  He  lost  $18 — 13g=$4£  Ans. 

(12)  20  ; hence  $60  are  f of  the  first  cost,  and  £ 

of  $60  is  $10,  which  is  £,  or  A’s  gain.  B lost  20  f0,  or 
£ of  what  it  cost  him  ; £ of  $60  is  $12,  B’s  loss.  Hence 
B lost  $2  more  than  A gained. 

(13)  Since  25  % is  £>  he  sold  one  watch  for  f of  its  cost, 
and  the  other  for  f of  its  cost ; hence  $30  are  f of  the 
first  cost  of  the  first  watch,  and  |,  or  the  first  cost,  is  $24, 
and  he  gained  on  the  first  watch  $6.  If  $30  is  f of  the 
first  cost  of  the  second  watch,  its  first  cost  must  have 
been  $40,  and  he  lost  $10  by  the  sale ; therefore,  he 
lost  $10 — $6=$4  Ans. 

(14)  4 apples  for  3 cents  is  f of  a cent  each.  50  ^ is  £ ; 
hence  f is  f of  the  first  cost,  and  the  first  cost  is  £ cent. 
5 apples  for  4 cents  is  £ of  a cent  each  ; | — £= y%,  the 
gain  on  each  apple.  g=y5g,  hence  y3g  is  § of  the  first 
cost ; f=60  Jo,  the  gain 

(15)  5 lemons  for  4 cents  is  £ of  a cent  each.  20  fo  is  £,  and 
he  sold  the  lemons  at  f of  their  cost.  If  £ of  a cent  is 
£ of  the  first  cost,  4 of  a cent  is  £ of  the  cost,  and  the  cost 
was  1 cent  each.  6 lemons  for  5 cents  is  § of  a cent 
each;  1 — §=£=16§.  fo,  the  Jo  of  loss. 

(16)  | of  10  % of  60=|  of  yg  of  60=4 ; 4 is  £ of  8;  8 is  £ 
of  40  ; £=20  % Ans. 
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(17)  \ of  | of  50  % of  120=t30  of  l of  120=18  ; 18  is  10 
less  than  28 ; 28  is  20  Jo , or  £ of  5 times  28,  which  is 
140.  Ans. 


(3)  Ans.  60  cts. 

(6)  Ans.  $6. 

(9)  Ans.  $8.40 


(2)  Ans.  -$1. 

(5)  Ans.  $4.50 

(8)  Ans.  $3.53 

(11)  Ans.  $8.45 

(14)  Ans.  $6.75 
(17)  Ans.  $44. 
(20)  Ans.  $56.80 


(2)  Ans.  $50. 
(5)LLis.  $140. 
(8)  Ans.  $4000. 

(2)  Ans.  $200. 
(5)  Ans.  $300. 


Lesson  IY. 


(4)  Ans.  $2. 

(7)  Ans.  $8. 
(10)  Ans.  $9. 

Lesson  Y. 

(3)  Ans.  $2.80 
(“6)  Ans.  $3.25 

(9)  Ans.  $4.80 

(12)  Ans.  $4.24 

(15)  Ans.  $3.80 

(18)  Ans.  $68.20 
(21)  Ans.  $99.12 

Lesson  YI. 


(5)  Ans.  $4.80 

(8)  Ans.  $9. 


(4)  Ans.  $2.40 
(7)  Ans.  $5.16| 

(10)  Ans.  $19.20 

(13)  Ans.  $3.20 

(16)  Ans.  $28. 

(19)  Ans.  $32.80 


(3)  Ans.  $60.  (4)  Ans.  $75. 

(6)  Ans.  $240.  (7)  Ans.  $350. 


Lesson  YII. 

(3)  Ans.  $500.  (4)  Ans.  $250. 

(6)  Ans.  $25.  (7)  Ans.  $750. 


Lesson  YIII. 

(2)  Ans.  4 years.  (3)  Ans.  2i  years.  (4)  Ans.  2f  years. 
(5)  Ans.  3f  years.  (6)  Ans.  6f  years. 

(8)  Ans.  50,  33^,  20,  16§,  14f,  12£,  10,  and  8*  years  re- 
spectively. 

(9)  Ans/ 40  years.  (10)  Ans.  25  years,  and  20  years. 
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Lesson  IX. 

(2)  Ans.  8.  (3)  Ans.  5.  (4)  Ans.  7.  (5)  Ans.  8. 

(6)  Ans.  7.  (7)  Ans.  5.  (8)  Ans.  6.  (10)  Ans.  8^. 

(11)  Ans.  10.  (12)  Ans.  12$,  20,  25,  and  50,  respectively. 

Lesson  X. 

(2)  Ans.  $400.  (3)  Ans.  $25.  (4)  Ans.  $500.  (5)  Ans.  $300. 

(6)  The  amount  of  $1  for  4 years,  at  6 fa>,  is  $1.24;  and 
the  required  principal  will  be  as  many  dollars  as  $1.24 
is  contained  times  in  $496  : $496-r-$l. 24=400. 

Ans.  $400. 

(7)  $1,  at  5 fao,  for  4 years,  will  amount  to  $1.20;  hence  the 

present  worth  of  each  $1.20  of  the  given  sum,  is  $1 ; 
therefore,  the  present  worth  of  $24  will  be  as  many 
times  $1,  as  $1.20  is  contained  times  in  $24  : $24-h 
$1.20=20.  Ans.  $20. 

(8)  The  amount  of  $1  for  5 years,  at  6 fa,  is  $1.30,  and  the 
present  worth  of  each  $1.30  of  the  amount  is  $1  ; there- 
fore, the  present  worth  of  $65  will  be  as  many  times  $1, 
as  $1.30  is  contained  times  in  $65:  $65-f-$l. 30=50  ; 
hence  the  present  worth  is  $50.  By  subtracting  the 
present  worth  from  the  debt,  we  obtain  the  discount : 
$65— $50=$15. 

(9)  The  amount  of  $1  for  5 years,  at  5 fa>,  is  $1.25;  hence 
the  present  worth  of  each  $1.25  of  the  given  sum,  is 
$1.  And  the  present  worth  of  $55,  will  be  as  many 
dollars  as  $1.25  is  contained  times  in  $55  : $55-f-$1.25 
=44 ; therefore,  $44  is  the  present  worth.  $55 — $44= 
$11,  the  discount. 

(10)  6 years  8 months=6§  yr.  If  the  interest  of  $1  for  1 year 
is  6 cents,  for  6§  years  it  will  be  40  cts.=$| ; hence  the 
amount  of  $1  for  6f  years,  at  6 fa,  is  $lf=$f.  There- 
fore the  present  worth  of  $77  will  be  as  many  dollars 
as  f is  contained  times  in  77,  which  is  55.  Hence  the 
present  worth  is  $55,  and  the  gain  by  paying  it  now 


$77— $55=$22. 
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Lesson  XI. 

Miscellaneous  Examples  in  Interest. 

(1)  6X41-25  ; r2g5g=y-  Ans. 

(2)  5X5-25  ; 1+{=|,  and  \ is  \ of  f . Ans.  } 

(3)  ^ of  yo ; hence  the  interest  of  1 year  is  Tg  of  the  prin- 
cipal; yg=yg°g  Ans.  10$. 

(4)  2 years  6 months=2;j=§  years.  g of  y— 3g,  and  2 times 
^g— yg,  the  part  the  interest  is  of  the  principal  for  1 
year  ; y’^y1^— 10  $.  Ans. 

(5)  10  f — tVo=t a ; hence  for  1 year  the  interest  is  yg  of 
the  principal,  and  at  the  same  rate  fo,  the  time  for 
which  the  interest  is  § of  the  principal,  will  he  as 
many  years  as  yg  is  contained  times  in  f.  yg  in  | is 
contained  6 times.  Ans.  6 years. 

(6)  If  3 times  the  yearly  interest  is  equal  to  of  the  prin- 
cipal, once  the  yearly  interest  is  equal  to  53g  of  the  prin- 
cipal. 21  =yg'g=12  fo.  Ans. 

(7)  of  the  interest  for  2 years  is  the  same  as  f of  the  inter- 
est for  1 year. 

If  § of  the  interest  for  1 year  equals  54g  of  the  principal, 
g of  the  interest  for  1 year  equals  g2g  of  the  principal, 
and  f , or  the  interest  for  1 year,  equals  ^g  of  the  princi- 
pal. i§=T4oV=40  $.  Ans. 

(8)  | for  3 years  is  the  same  as  g5  for  1 year.  If  g6  of  the 
interest  for  1 year  equals  1ST)  of  the  principal,  g-  equals 
yg  of  gg— y otj>  and  | equals  g3g,  or  y$g  of  the  princi- 
pal. y$g  equals  6 fo.  Ans. 

(9)  1 year  4 months=16  months,  which  is  twice  8 months; 
hence  the  interest  for  1 year  4 months  will  be  $2g  of 
the  principal ; of  $200=$16.  Ans. 

(10)  1 year  4 mon.  are  lg,  or  f yr.  If  the  interest  of  | yr. 
is  of  the  principal,  for  | year  it  is  y of  2g— yf  g,  and 
for  1 year  it  is  y§g  of  the  principal ; that  is,  the  rate 
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is  9 %.  Hence  for  1 year  the  interest  is  $9  ; for  1 
month  the  interest  is  If,  and  for  8 mon.  $6;  for  18 
days  the  interest  is  -gf,  or  f of  $f=$y9^,  or  45  cents. 
Therefore,  the  •whole "interest  is  $9+$629jj=$1529g,  or 
$15.45 

(11)  4 years  at  10  % is  the  same  as  1 year  at  40  %,  and  1 
year  at  4’ftg % is  the  same  as  8 years  at  5 fo.  Ans.  8 years. 

(12)  yeart^re  g°  years.  $40  for  g°  years  is  $4  for  g of  a 
year,  or  $12  a year.  5 fo  is  ^o,  hence  $12  are  30  of 
the  principal,  which  must  therefore  be  12  times  $20= 
$240.  Hence  B’s  money,  and  twice  B’s  money,  or  3 
times  B’s  money  is  $240 ; therefore  B’s  money  is  $80, 
and  A’s  twice  $80,  or  $160. 

(13)  if  years  are  \ years.  $49  for  \ years  are  $7  for  year, 
or  $35  a year.  7 % is  y$$,  hence  $35  are  °f  the 
principal,  and  $5  are  7^5,  and  {§§  are  $500,  the  sum 
of  A’s  and  B’s  money.  Since  2 times  A’s  equals  3 times 
B’s,  1 time  A’s  equals  14  B’s;  therefore  B’s  money  and 
H times  B’s  money,  that  is,  § are  equal  to  500 ; hence 
2 B’s  money  is  ^ of  $500,  or  $100,  therefore  B’s  money 
is  $200,  USd  A’s  $300. 

(14)  2 yrs,  3 mos.=2y=f  yrs.  $18  for  f yrs.=$2  for  f 
year,  or  $8  for  1 year.  4 % is  y$o— $ o 1 hence  $8=5- 
of  the  principal,  and  f § , or  the  whole  principal,  is  $200, 
which  is  f of  A’s,  and  f of  B’s  money.  Since  ^ A’s 
=f  B’s  money,  f A’s=§  B’s,  and  f A’ s'— B’s  money ; 
hence  B’s  money  and  ^ B’s,  or  § B’s=$200 ; | of  $200.^ 
=66f,  which  is  \ B’s,  and  $133f=B’s  money.  SincefJ ' 
A’s=f  B’s  money,  A’s  money=f  B’s,  and  | of  $133g 
=$177^,  A^g,  money. 
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ECLECTIC  EDUCATIONAL  SERIES, 

PUBLISHED  BY  SARGENT,  WILSON  & HINKLE, 

137  Walnut  Street,  Cincinnati. 


' SPELLING — READING. 

McGuffey’s  New  Primary  School  Charts : 

A Series  of  Six  Numbers ; designed  to  accompany 
McGuffey’s  New  Eclectic  Readers.  Are  feet  wide 
and  3 feet  long,  printed  on  large,  beautiful  type  : to  be 
suspended  on  the  wall  of  the  School-room. 

McGuffey’s  Newly-Revised  Eclectic  Spelling 

Book  : containing  more  than  Twelve  Thousand  words, 
mostly  primitive , with  rules  and  examples  for  the  for- 
mation of  derivatives 16mo.,  144  pages. 

McGuffey’s  New  First  Eclectic  Reader : 

containing  the  alphabet,  and  simple,  easy  lessons  of 
words  of  one  and  two  syllables,  in  reading,  for  little 
learners.  Profusely  illustrated.  . . 16mo.,  84  pages. 

McGuffey’s  New  Second  Eclectic  Reader : 

easy  lessons  in  reading  and  spelling,  for  young  pupils. 
Contains  carefully-arranged  drill  exercises  in  Articu- 
lation, upon  the  vowel  and  consonant  sounds.  Richly 
illustrated .•  . . . 16mo.,  160  pages. 
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McGuffey’s  New  Third  Eclectic  Reader : 

containing  interesting  and  instructive  primary  lessons, 
for  young  pupils.  Drill  exercises  in  Articulation  con- 
tinued. Illustrated 16mo.,  240  pages. 

McGuffey’s  New  Fourth  Eclectic  Reader: 

embracing  chaste  and  instructive  lessons  in  prose  and 
poetry,  for  the  young.  Drill  exercises  in  Articulation 
continued,  and  primary  lessons  on  Accent  and  Inflec- 
tion introduced.  Illustrated.  . . 12mo.,  216  pages. 

McGuffey’s  New  Fifth  Eclectic  Reader : 

containing  choice  extracts  in  prose  and  verse,  for 
middle  classes ; also,  drill  exercises  in  Articulation, 
Inflection,  Emphasis,  etc.  . . . 12mo.,  336  pages. 

McGuffey’s  New  Sixth  Eclectic  Reader : 

a rhetorical  reading  book,  for  the  more  advanced 
classes.  The  principles  of  elocution  explained  and 
illustrated  in  a more  extended  and  systematic  form 
than  in  the  preceding  volumes.  . 12mo.,  448  pages. 

McGuffey’s  New  High  School  Reader : con- 
taining copious  classic  exercises,  for  the  highest  classes 
in  Schools.  The  best  selection  of  literary  gems  for 
school  reading  ever  compiled.  . . 12mo.,  480  pages. 

READING— DECLAMATION. 

McGuffey’s  New  Juvenile  Speaker:  em- 

bracing choice  and  animating  exercises  in  speaking  oi 
reading,  for  young  pupils.  Just  the  book  for  the  boys  : 
new,  fresh,  and  racy.  .....  12mo.,  228  pages. 
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McGuffey’s  New  Eclectic  Speaker : com- 
prising Three  Hundred  exercises  for  reading  or  dec- 
lamation. May  be  used  as  a reader  or  speaker,  the 
selections  being  adapted  to  the  double  purpose  of 
declamation  and  reading.  Highly  approved  wherever 
it  has  been  adopted 12mo.,  504  pages. 

Kidd’s  Elocution : a complete  treatise  on 

Yocal  Culture,  Heading,  and  Speaking.  This  work 
presents  full  directions  and  exercises  for  the  cultiva- 
tion of  the  voice,  and  the  easy  and  thorough  acquisition 
of  the  principles  of  Elocution.  . 12mo.,  480  pages. 

SCHOOL  MUSIC. 

The  Young  Singer,  Part  I,  presents  the 

rudiments  of  Music  in  a concise  and  simple  manner, 
with  elementary  exercises  sufficiently  numerous  and 
varied  for  ordinary  purposes  of  instruction.  The 
Music  has  been  selected  with  especial  reference  to 
young  pupils 16mo.,  192  pages. 

The  Young  Singer,  Part  II,  is  a more  ad- 
vanced work,  and  designed  as  a complete  Music 
manual,  for  Common,  Orammar,  and  High  Schools. 
It  embraces  a great  variety  of  Music  and  Songs,  both 
original  and  selected 16mo.,  160  pages. 

The  Young  Singer,  Parts  I and  II,  embraces 

an  interesting  and  varied  collection  of  Juvenile  Music, 
designed  to  meet  the  wants  of  pupils  in  all  our  Com- 
mon and  Select  Schools,  in  which  music  is  taught. 
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MATHEMATICS. 

Ray’s  Arithmetic,  First  Book  (Primary) : 

embracing  short  and  simple  Mental  Lessons,  and 
Tables — Addition,  Subtraction,  Multiplication,  and 
Division — for  little  learners.  . . 16mo.,  80  pages. 

Ray’s  Arithmetic,  Second  Book  (Intel- 

lectual) : by  induction  and  analysis ; a thorough 

course  of  Mental  Exercises.  The  best  Intellectual 
Arithmetic  extant 16mo.,  164  pages. 

Ray’s  Rudiments  of  Arithmetic : a simple 

class-book  for  beginners.  The  elementary  principles 
of  written  Arithmetic  applied  to  easy  practical  ex- 
amples for  the  slate  and  black-board.  For  the  use  of 
lower  classes  in  written  Arithmetic  in  graded  schools  : 
introductory  to  Ray’s  Practical.  (Preparing.) 

Ray’s  Arithmetic,  Third  Book  (Practical) : 

for  Common  Schools  and  Academies.  A full  arid 
complete  treatise  on  the  inductive  and  analytic  meth- 
ods of  instruction 16mo.,  320  pages. 

Key  to  Ray’s  Practical  Arithmetic : con- 
taining solutions  of  problems  in  Ray’s  Third  Book  ; 
also,  a large  amount  and  variety  of  examples  for  the 
slate  or  black-board 16mo.,  224  pages. 

Ray’s  Higher  Arithmetic : in  which  the 

principles  of  Arithmetic  are  rigidly  analyzed  and 
practically  applied  : for  advanced  classes  and  business 
men.  A very  superior  work.  . . 12mo.,  370  pages. 
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Key  to  Kay’s  Higher  Arithmetic  : a small, 

neat  volume,  containing  concise  but  full  and  lucid 
solutions  to  the  more  difficult  problems  in  that  excel- 
lent work.  12mo.,  180  pages. 

Ray’s  Test  Examples:  a New  Book,  em- 
bracing over  Three  Thousand  carefully-prepared 
practical  problems  for  the  slate  or  black-board ; for 
drill  exercises  and  review.  Two  editions  published — 
one,  without  Answers,  136  pages ; the  other,  with 
Answers 16mo.,  168  pages. 

Kay’s  Algebra,  First  Book  (Elementary)  : 

a simple,  thorough,  and  progressive  elementary  treatise, 
for  Common  Schools  and  Academies.  Designed  to 
impart  both  a practical  and  theoretical  knowledge  of 
the  subject 12mo.,  240  pages. 

Kay’s  Algebra,  Second  Book  (Higher)  : an 

analytical  treatise,  for  advanced  students  in  High 
Schools  and  Academies,  and  for  Colleges ; a lucid  and 
comprehensive  work 12mo.,  396  pages. 

Key  to  Kay’s  Algebra,  First  and  Second 

Books  : containing  statements  and  solutions  of  ques- 
tions ; also,  an  Appendix,  embracing  Indeterminate 
and  Diophantine  Analysis,  etc.  . 12mo.,  344  pages. 

Evans’  School  Geometry : the  Primary  Ele- 
ments of  Plane  and  Solid  Geometry,  for  Schools  and 
Academies.  A concise  treatise,  designed  for  that  class 
of  students  who  have  not  time  to  master  the  larger  works. 
Warmly  commended  by  all.  . . 12mo.,  108  pages. 
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EXCELLENT  SCHOOL  BOOKS. 


ENGLISH  GRAMMAR,  Etc. 

Pinneo’s  Primary  Grammar,  for  Common 

Schools  : a small,  neat  volume,  presenting  in  a concise 
and  simple  manner  the  established  principles  of  En- 
glish Grammar  : a thorough  elementary  work  for  Com- 
mon Schools 16mo.,  160  pages. 

Pinneo’s  Analytical  Grammar  : a thorough 

and  comprehensive  treatise  for  advanced  pupils.  Has 
just  been  carefully  revised  and  compared  with  the 
latest  and  best  authorities,  introducing  the  most  val- 
uable results  of  grammatical  study,  and  numerous  and 
varied  exercises  in  Analysis.  . . 12mo.,  214  pages. 

Pinneo’s  English  Teacher : a brief  and  val- 
uable introductory  to  the  art  of  Composition,  being 
a thorough,  complete,  and  practical  treatise  on  the 
analysis  and  synthesis  of  sentences.  A very  im- 
portant and  valuable  work : no  Teacher  should  be 
without  it 12mo.,  240  pages. 

Pinneo’s  Parsing  Exercises : embracing  a 

great  variety  of  carefully-selected  and  arranged  exer- 
cises in  Parsing,  involving  a thorough  knowledge  of 
the  principles  of  grammatical  construction  and  analy- 
sis. A valuable  work.  (Preparing.) 

Pinneo’s  Exercises  in  Composition : a 

simple,  thorough,  and  practical  treatise  on  Composi- 
tion, in  which  the  principles  of  the  art  are  clearly 
and  fully  developed  in  connection  with  the  principles 
of  English  Grammar.  (Preparing.) 


SARGENT,  WILSON  & HINKLE,  Cincinnati. 


EXCELLENT  SCHOOL  BOOKS. 


MISCELLANEOUS. 

Object  Lessons,  or  Things  Taught : a sys- 
tematic course  of  instruction  in  Object  Lessons.  Pre- 
pared by  order  of  the  School  Board,  for  use  in  the 
Public  Schools  of  Cincinnati.  Approved  by  the  Ohio 
State  Teachers’  Association.  . . . 16mo.,  96  pages. 

White’s  Class  Book  of  Geography : contain- 
ing a complete  Syllabus  of  oral  instruction  on  the 
method  of  Object  Teaching,  Map  exercises  systematic- 
ally arranged  for  class  drill,  and  numerous  suggestive 
Test  Questions  for  review.  Gives  the  correct  pronun- 
ciation of  Geographical  names.  . . 16mo.,  64  pages. 

DeWolf’s  Instructive  Speller  and  Hand- 

Book  of  Derivative  Words : designed  to  secure  a 
thorough  knowledge  of  the  elementary  sounds,  and 
correct  habits  of  pronunciation  and  orthography ; 
containing  Dictation  Exercises,  and  a simple  but  com- 
plete study  of  derivative  words.  . 12mo.,  168  pages. 

Hemans’  Young  Ladies’  Reader,  for  Female 

Schools,  containing  choice  extracts  in  prose  and 
poetry,  selected  from  the  writings  of  more  than  one 
hundred  and  thirty  different  authors  ; also,  an  intro- 
duction upon  Vocal  Culture.  . . 12mo.,  480  pages. 

The  Examiner,  or  Teachers’  Aid : designed 

to  assist  candidates  for  Teachers’  certificates,  in  pre- 
paring for  examination  ; also  pupils,  in  reviewing  their 
studies  ; teachers,  in  examining  their  classes  ; and  Nor- 
mal Schools  and  Teachers’  Institutes,  in  class  and  drill 
exercises 12mo.,  144  pages. 
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EXCELLENT  SCHOOL  BOOKS. 


From  Hon.  Anson  Smyth,  late  State  Supt.  of  Public  Instruction. 

OHIO. 

I know  of  no  other  Readers  which  I could  more  earnestly  in- 
dorse than  McGuffey’s  New  Eclectic  Series.  Ray’s  Arith- 
metics need  no  praise.  They  are  their  own  commendation.  I 
esteem  Pinneo’s  Grammars  as  among  the  best  text-books  extant 
for  guiding  the  learner  to  a knowledge  of  the  correct  use  of  our 
language.  Anson  Smyth. 

From  Hon.  M.  J.  Fletcher,  late  State  Supt.  of  Pub.  Inst., 

INDIANA. 

The  public  sentiment,  as  expressed  in  Indiana  by  the  almost 
universal  use  of  the  Eclectic  Educational  Series,  was  sufficient 
of  itself  to  induce  the  State  Board  of  Education  to  recommend 
them.  In  addition  to  this,  by  careful  examination , I am  well  sat- 
isfied that  their  true  intrinsic  and  comparative  merit  entitles  them 
to  such  recommendation.  Miles  J.  Fletcher. 

From  Hon.  Newton  Bateman,  late  State  Supt.  of  Pub.  Inst., 

ILLINOIS. 

I believe  no  series  of  books  ever  obtained  so  many  voices  of 
approval  from  Teachers  as  McGuffey’s  Eclectic  Readers.  No 
other  has  been  so  popular  throughout  the  West,  we  well  know. 
Ray’s  Arithmetics  have  deservedly  shared  in  the  popularity  of 
the  Eclectic  Series.  The  Algebras  are  clear,  full,  and  compre- 
hensive. Newton  Bateman. 

From  Hon.  T.  H.  Benton,  Jr.,  late  State  Supt.  of  Pub.  Inst., 

IOWA. 

I have  carefully  examined  the  New  Editions  of  McGuffey’s 
Eclectic  Readers,  Pinneo’s  Grammars,  and  Ray’s  Series  of 
Arithmetics  and  Algebras,  and  cordially  approve  them  as  text- 
books for  our  schools.  Taking  the  whole  series  together — Read- 
ers, Grammars,  Arithmetics,  and  Algebras— I do  not  believe  a 
similar  collection  has  yet  been  published  which  is  better  adapted 
to  our  wants.  Thomas  H.  Benton,  Jr. 

From  Hon.  B.  F.  Crary,  late  State  Supt.  of  Pub.  Inst., 

MINNESOTA. 

1 have  examined  the  Eclectic  Educational  Series  of  School 
Books,  and  have  no  hesitation  in  saying-  they  are  Superior  to  any 
similar  text-books  that  have  come  under  my  observation.  I rejoice 
that  a Western  House  has  been  able  to  meet  the  increasing  wants 
of  the  West  in  this  great  field.  3.  F.  Crary. 
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APPROVED  SCHOOL  BOOKS. 


SPELLING— BEADING. 

McGUFFEY’S  NEWLY  REVISED  ECLECTIC  SPELLING  BOOK  16  Moy 
McGUFFEY’S  NEW  FIRST  ECLECTIC  READER  . . . 16  Mo. 

McGUFFEY’S  NEW  SECOND  ECLECTIC  READER  . . . 16  Mo. 

McGUFFEY’S  NEW  THIRD  ECLECTIC  READER  . . . 16  Mo. 

McGUFFEY’S  NEW  FOURTH  ECLECTIC  READER  ...  12  Mo. 
McGUFFEY’S  NEW  FIFTH  ECLECTIC  READER  . . . - 12  Mo. 

McGUFFEY’S  NEW  SIXTH  ECLECTIC  READER  . . . 12  Mo, 

McGUFFEY’S  NEW  HIGH  SCHOOL  READER  . . . . 12  Mo. 

McGUFFEY’S  NEW  JUVENILE  SPEAKER  . . . . 12  Mo. 

McGUFFEY’S  NEW  ECLECTIC  SPEAKER  . . . . . 12  Mo. 


ARITHMETIC— ALGEBRA. 

RAY’S  ARITHMETIC,  FIRST  BOOK  — (PRIMARY) 

RAY’S  ARITHMETIC  SECOND  BOOK  — (INTELLECTUAL) 
RAY’S  ARITHMETIC,  THIRD  BOOK  — (PRACTICAL)  . 
KEY  TO  RAY’S  PRACTICAL  ARITHMETIC . . 

RAY’S  HIGHER  ARITHMETIC  — (FOURTH  BOOK)  . 

KEY  TO  RAY’S  HIGHER  ARITHMETIC  _ . . 

RAY’S  TEST  EXAMPLES  — (A  NEW  BOOK)  . . 

RAY’S  ALGEBRA,  FIRST  BOOK  — (ELEMENTARY)  . 
RAY’S  ALGEBRA,  SECOND  BOOK  — (HIGHER) . 

KEY  TO  RAY’S  ALGEBRAS,  1st  & 2d  BOOKS  . 

ENGLISH  GRAMMAR. 

PINNEO’S  PRIMARY  GRAMMAR  ...... 

PINNEO’S  ANALYTICAL  GRAMMAR  . . . . 

PINNEO’S  ENGLISH  TEACHER  . . . . . , 


OBJECT  LESSONS,  BY  LILIENTKAL  AND  ALLYN 
WHITE’S  CLASS  BOOK  OF  GEOGRAPHY  . 

EVANS’  SCHOOL  GEOMETRY  .... 

KIDD’S  ELOCUTION  AND  VOCAL  CULTURE 
Djs  WOLF’S  INSTRUCTIVE  SPELLER  . 

HEMANS’  YOUNG  LADIES’  READER  . 

THE  YOUNG  SINGER,  PART  I — (SCHOOL  MUSIC) 
THE  YOUNG  SINGER,  PART  II  — (SCHOOL  MUSIC) 


SARGENT,  WILSON  & HINKLE,  Cincinnati. 


